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CLOUDBURST-a definition 
The term "cloudbuI t" is commonly used to designate a tot .. 
rential downpour of rain which by its spottiness and relatively 
high intensity suggests the bursting and discharge of a whole 
cloud at once. Cloudbursts are usually associated with thunder-
storms; they may occur anywhere but generally over a relatively 
small area. They are common in the hilly and mountainous dis-
tricts of the West, and the resulting floods pouring out fronl 
the small precipitous catchment basins are flashy and often 
destructive. 
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FOREWORD 
By NATHAN C. GROVERI 
Cloudburst storms occur in many, if not all sections of the 
country. As the name indicates, such storms are characterized 
by intense precipitation that is generally of relatively short dura-
tion. On small drainage basins they cause record floods. Many 
such floods have been reported, but without information as to the 
amounts or intensities of the rainfall or the magnitudes of the 
resulting discharges of the streams draining the areas on which 
the rain falls. As the heavy precipitation falls within narrow 
boundaries and varies widely within short distances, no adequate 
records of its intensities or its total amounts are or can be made. 
The floods follow the storms with short-time warnings and sub-
side almost as quickly as they rise; consequently no reliable 
records of discharge are generally obtainable. Few adequate re-
ports on cloudburst floods have, therefore, been made, because the 
data that are essential for such reports cannot generally be made 
available. 
Some sections of the country are more liable to cloudburst 
storms and floods than others. Among those that are especially 
liable are the western and southern fronts of the ,¥ asatch Moun-
tains of Utah. Here the conditions of topography and tempera ture 
appear to promote the formation of cloudburst storms, and the 
steepness of the slopes and their lack of sufficient vegetation to 
form a sod permit quick surface runoff and heavy erosion. There 
have, therefore, been many storms and floods of the cloudburst 
type in central and southern Utah, some of which antedate the 
known history of the region. They have been partly responsible 
for the carving of the mountains into peaks and valleys and for 
the debris fans that mark the passage of the streams from the 
mountains to the plains. 
Mr. Woolley has compiled and studied the available informa-
tion on cloudburst floods in Utah. As for other areas, specific dp,ta 
on intensities and amounts of precipitation and magnitudes of 
discharge are lacking. Such information has not generalIy been 
obtained and is not obtainable. He has been fortunate, howe-veT, 
in that graphic though fragmentary records of these froD-ds over 
a period of nearly a century have been published. in the news-
papers of Utah. The Deseret News, e p cially in its more than 
1 Mr. Grover was formerly chief hydraulic engine r of the 1 01 gf 3 1 u r.vey, U. S. D >]lart-
ment of the Interior. 
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90 years of existence, has been an invaluable source of informa. 
tion. From the files of the newspapers Mr. Woolley has compiled 
the records written by eyewitnesses of many of these storms and 
floods. By means of this impressive array he shows the liability 
of the region to cloudburst floods and presents the results of a 
study of the relation of man's occupancy and use of the lands to 
the magnitude and devastating character of the floods. 
Differences of opinion with respect to the relation of man's 
activities to the floods are made apparent by Mr. Woolley's obser. 
vatioPls, based on his studies and quotations made from published 
reports. One school of thought believes that man's activities have 
been one of the major causes, not perhaps of the storms to which 
the region is subject, but certainly of the devastating character 
of the resulting floods. This school holds that the reduction in 
vegetal cover caused by grazing, in a country that is so arid that 
even optimum conditions do not produce sods to check or prevent 
erosion, has been sufficient to permit destructive erosion in place 
where there would be none under natural conditions and to lead 
to quick runoff and, therefore, to such concentration of flood 
waters as to produce disastrous flood discharges and mud flows. 
Mr. Woolley does not agree ,vith this school. He believes that the 
activities of man have had a minor rather than a major effect on 
the magnitude and effect of cloudburst floods, and he has presented 
facts to support his views. As in nearly all pioneer discussions 
involving new fields of thought the facts may not immediately be 
convincing to everyone. They will, however, provoke thought and 
lead to valuable discussions of the problems related to the causes, 
effects, and possibilities of control of these floods. 
Of the facts presented or of the thoroughness of their presenta-
tion there can be no doubt. There have been cloudburst storms in 
Utah and floods accompanied by mud flows ever since the earliest 
settlements were established and before man's activities could 
have borne any possible relation to storms, floods, or erosion. 
To be sure, more floods have been recorded in recent than in 
earlier years. Opinion differs, however, as to whether there have 
actually been more floods that have caused disaster, as some 
observers believe, or whether there have been no more or worse 
floods but more have been reported because there were more settle-
ments and therefore more lives and property in jeopardy, as Mr. 
Woolley believes. 
Mr. Woolley is a lifelong resident of Utah. His relatives and 
friends are among those who have suffered from the effects of 
cloudburst floods. He has studied closely over many years the 
facts and problems discussed in this paper. He has presented some 
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of his information in another report which relates to a part of the 
state that is subject to cloudburst storms.2 The bulk of his infor-
mation with respect to cloudburst floods and to the effects of man's 
activties is, however, contained in the present report. 
The problems related to the possibilities of controlling the floods 
of Utah do not fall within the scope of this report. In a few places 
levees have been built to confine the flood waters within predeter-
mined channels across the debris fans. Such control may be effec-
tive until subsequent mud flows clog the channels. The Forest 
Service and the Soil Conservation Service have attempted to 
control floods at their sources by terracing, by contour storage, 
and by planting and stimulating the growth of vegetation. The 
success or failure of these efforts is still uncertain, as it has not 
been demonstrated that any of the projects has withstood a storm 
of the magnitude of those that produced the historical floods. In 
general, the topography is too steep to make feasible the con-
struction of storage reservoirs for the control of cloudburst floods. 
Mr. Woolley believes that cloudburst floods will continue to 
occur in Utah and that property and lives will continue to be 
lost because the debris fans will be occupied by farms and homes, , 
and such losses will be part of the price paid for the occupancy. 
2 Woolley, R. R., Utilization of surface-water resources of Sevier Lake Basin, Utah: U. S. 
Geol. Survey Water Supply Paper 920 (in press). 
CLOUDBURST FLOODS IN UTAH 
By RALF R. WOOLLEY 
ABSTRACT 
Introdltction.-Fiv years after the first s ttlement was made in Utah, 
at Salt Lake City in 1847, it becanle 111anife t to the settlers both there and 
at Manti that "cloudbursts" were of common occurrence in ttbis region. Other 
settlements were nlade and gradually expanded on the steep alluvial fans 
of the mountain treanls, and reports of cloudburst stonns and their attendant 
floods becanle increasingly numerous as farms and hOlnes were damaO'ed 
by them. 
In 1890 the theory was advanced that these floods occurred because the 
heep and cattle had eaten off the vegetation in the hills, leaving nothing to 
hold the water back. Thi indictment of man's flocks and herds has become 
so common that during the past 20 years considerable study has been given 
to it. Most of the study, however, has been devoted to runoff from the catch-
ment basins and factor involved in it control and little of it to an adequate 
cientific analysis of the relationship between physiographic and geologic 
features and the meteorol gic phenonlena involved in the ;:;tornl . 
Phys1'ographic featlu'e .-Utah has an area of 84,916 square nlile .. , of 
which 2,570 square nli1es is covered by lakes and rivers. Its altitude ranges 
from 13,498 feet in the northeast part to 2,500 feet in the southwest corner. 
Th approxinlate mean altitude is 5,500 feet above sea level. Mountains and 
high plateaus occupy roughly the east half of the State and deserts the ,vest 
half. Dark-colored soils characterize the mountain valleys and upland areas, 
where rainfall has been sufficient to cause a vigorous growth of grass and 
other shallow-rooted vegetation. Gray desert soils characterize the western 
desert areas, where rainfall is too scant to produce much vegetation. A little 
more than 14 percent of the State's area is included in national forests, about 
4.3 percent in crop-faTnl land, and about 80 percent in grazing land. 
Climate.-Climatically the State is divided by the "\Vasatch Mountains and 
high plateaus into two regions of approximately the saBle size. The seasonal 
di tribution of temperature i about the same in both regions, but there are 
marked diifel'ence. in the 'easonal distribution of precipitation. Approxi-
mately 22 percent of the State has an average annual precipitation of 15 
inches or nlOre, about 30 percent has 10 to 15 inches, and 40 percent ha 5 
to 10 inches. The renlaining 8 percent, comprising principally the Great Salt 
Lake Desert, receives less than 5 inches a year. 
Cloudburst storms occur rather promiscuously throughout the State, eing 
more frequent in the ol.lthern and eastern sections. The precipitation con-
tinues for 20 to 30 minutes on the average, though rarely it may continue 
for an hour or 1110re. The extreme rates of rainfall in the mountains of Utah 
are not definitely known. In the afternoon of July 7, 1933, an unusual cloud-
burst at Bryce Canyon, in the Hi 'h Plateaus (8,000 feet in altitude), yielded 
0.9 inch of rain in 10 minutes. 
Clou.dburst floods.-Most of the cloudburst floods originate in areas below 
8,000 feet in altitude. The Inost violent discharges originate in drainage areas 
of 10 square miles or Ie. s. Estimated flood discharO'es from many of the 
5 
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smaller catchm nt basins range from 400 to 600 second-feet a square mile. 
Only a few conlmunities in the State have not experienced cloudburst flood. 
Pre ent-day news reporting of these floods has a tendency to dramatize 
theIn, inten:ify the public interest in them, and develop a belief that such 
floods are lTIuch larger and occur oftener in the present than in previous times. 
Two 3-year periods are equally high in the maximum records of such floods 
since 1847, namely 1899-1901 and 1930-32. 
111-udfl01L' .-The mudflow is a manifestation of a cloudburst. It is a well-
lubricated nlass of alluvium that is spewed from the canyons in a fan-
shaped depo it like a huge sheet of mortar or concrete. These flows make 
up the material in the innumerable alluvial fans that fringe the bases of the 
mountain ranges throughout the arid West. There are hundreds of such fan 
in Utah. 
Historical flood .-More than 500 reports of outstanding cloudburst floods 
since 1847 indicate that at 112 different times farm crops, usually in small 
patches and varying in amounts, have been destroyed. Stretches of highway 
have been washed away or covered with mud and boulders and bridges 
destroyed about 140 different times; canal and diversion dams have been 
damaged lTIOre than 70 times; and railroad tracks have been washed out or 
covered up more than 60 times. Cities and towns have had streets flooded no 
less than 100 times, and homes have been either washed away or filled with 
a few feet of mud. Power plants and pipe lines have been damaged more 
than 25 times, and at least 26 persons have lost their lives by drowning. 
Relation of cloudburst floods to settlement and land 'Use.-The average 
density of population in Utah is little more than 6 people to the square mile. 
It varies f om a minimum of 0.5 person to the square mile in Daggett, Grand, 
Kane, and San Juan Counties to a maximum of 257 persons to the square 
nli1e in Salt Lake County. 
Mo t of the present towns in Utah were established by 1880, and at that 
time the population of the State was 144,000. More than 230 towns in the 
State have experienced one or more cloudbursts. From 1880 to 1930 the 
population of the State increa ed 350 percent, the number of farms 290 per-
cent, and the area included in farms 860 percent. 
Practically all lands adjacent to water courses, and consequently those 
most subject to cloudburst floods, are now in farms. Although cloudburst 
floods ale numerous and occur all over the State, less than 1 percent of the 
total area in farms has been devastated by them. In a few places honles and 
highly developed orchards, garden farms, and city lots have been obliterated. 
Such works as pipe lines, canals, power plants, railroads, and highways have 
been repeatedly damaged by floods and some projects have been abandoned, 
but ordinarily the damage is repaired after each flood, and the costs involved 
are considered a price paid for occupancy of the respective sites. 
Econornic importance of aTeas affected by cloudburst /loods.-The actual 
value of physical property that has been rendered useless by cloudburst floods 
in the State would be exceedingly difficult to determine. It is apparent from 
available data that beyond an insignificant amount of improved farm land 
and a few small homes and small power plants there would be little if any 
monetary value involved. Records of the State Tax Commission fail to show 
a devaluating effect on property in any county or community because of dam-
age from cloudburst floods. pparently such damage is absorbed as a charge 
for occupancy of the areas involved. 
ADMINISTRATION AND PERSONNEL 7 
AUTHORIZATION 
In June 1938 the President approved an allocation of funds by 
the Public Works Administration to the Geological Survey for 
"surveys of floods and droughts, of run-off and its relation to 
rainfall, and of other factors affecting the variations of water 
supply, in order to make available information that is es ential 
for the design and construction of projects relating to water utili-
zation and control." 
As one assignment under this allotment, studie were made of 
cloudburst floods in Utah, and the results of the e tudies con-
stitute the basic data for this report. 
ADMINISTRATION A D PERSONNEL 
The work was performed in and from the Salt Lake City office 
of the division of water utilization of the water-resources branch 
of the Geological Survey under the general administrative super-
vision of Nathan C. Grover, chief hydraulic engineer, and with 
the advice and counsel of R. W. Davenport, chief of the division 
of water utilization. 
The personnel and the periods worked up to the time the allot-
ment was expended, September 1, 1939, ,vere as follows: 
Regular employees: 
Ralf R. Woolley, senior hydraulic engineer, part time. 
Temporary employees: 
Dean F. Peterson, Jr., junior engineer, July 16 to September 
21, 1938, and June 22 to Augu t 31, 1939. 
James M. Fox, recorder and junior engineer, September 21, 
1938, to August 31, 1939. 
Robert C. Dewey, recorder, August 5 to December 31, 1938. 
Lucius M. Hale, recorder, April 3 to May 20, 1939. 
Albert 1. Gabardi, rodman, August 8 to October 1, 1938. 
J. William Hasler, rodman, August 8 to December 31, 1938. 
Owen D. Thomas, rodman, September 30 to December 31, 
1938. 
Ruth H. Glissmeyer, junior clerk-typist, May 1 to July 31, 
1939. . 
Detailed field studies and surveys were made from Augu t 5 
to December 31, 1938, of the Snowslide and Lo t Canyon catch-
ment basins tributary to Provo River, and of Parrish, Ford, 
Steed, and Davis Creeks, in Davis County, and channel cross 
sections were surveyed at several places along the Virgin River 
for use in studies of slope-discharge relationships. 
The field work was begun under the direct supervision of Dean 
F. Peterson, Jr., and was continued from September until its 
conclusion under the direct supervision of James M. Fox. It in-
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eluded the topographic mapping of the area under study, by 
Dewey, Gabardi, Hasler, and Thomas and _ re earch on the physio. 
graphic evidences of past floods, the historical records of such 
events and recollections of eye witnes es and long-time residents , 
the character of materials in the alluvial fans, the character and 
extent of the soil and vegetative cover of the catchment basins , 
and the behavior of mudflows, by Peterson and Fox, a sisted occa. 
sionally by Hasler. Volumetric estimates were made of alluvial 
fans and recent individual mudflo,v . Sieve analyses were made 
of alluvial deposits and the specific gravity of rock materials was 
rletermined. Weights of large boulders were determined from 
volumetric and specific gravity determinations. 
The field work was neces arily limited by the time allotted for 
the project and the short season available. Two areas, one in 
Provo Canyon and the other along the Wasatch front in Davis 
County, were selected for study because of their widely different 
physiographic features, their records of cloudburst floods, and 
their easy accessibility. Field work was concluded December 31, 
1938, owing to snow. In March 1939 volumetric estimates were 
made by Mr. Fox of the alluvial deposit from the flood of 1936 
at Willard, in Box Elder County, and also of the total amount of 
material deposited behind the flood barrier constructed there in 
1924. In April 1939 he conducted some field experiments in the 
artificial production of mudflows in miniature, and observed the 
mechanical characteristicg of such flows. 
From January 1 to August 31, inclu ive, Fox devoted his time 
to assembling and abstracting reports on cloudburst floods, 
making meteorologic studies, assembling and reviewing all the 
available literature on mudflows and related phenomena, and 
assisting in preparing the text for this paper. 
Mr. Hale did some drafting and computing work in connection 
with text figures. 
Mr. Peterson devoted his time in 1939 to analyzing field data 
relative to the Snowslide and Lost Canyon areas and to the prepa-
ration of material for use in this report. 
COPE OF REPORT 
!he ~rea covered by this report ,vas purposely limited to Utah 
prImarlly because the time and funds allotted for the project 
were insufficient to assenlble and analyze the data for a larger 
area that might be comparable to those available for Utah. 
Furthermore, most of the data for Utah vvere readily assembled 
~t Salt ~ke ?ity, and little field travel was necessary. An attempt 
1. made In thIS report to present information on the physiography 
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and climate of Utah in their natural relation to cloudburst floods 
and the general processes of degradation characteristic of the area. 
It is obvious that a report of thi kind for an area in which the 
local differences are so complex must be restricted to some extent 
in the amount of detail it gives, and for this reason no attempt 
is made to cover all the small individual drainage basins that have 
cloudburst floods. It is believed, however, that the material in 
this volume at least indicates the natural processes that produce 
these floods and that these processes are quite independent of 
man and his activities, although the re ults of the floods may be 
somewhat influenced by these activities. 
COOPERATION AND BA IC DATA 
The writer wishes to express appreciation to all who have 
cooperated with him in the preparation of this report. The gener-
ous contribution of information by those who may be considered 
experts in their field of work adds value to a work of this kind 
and is a source of confidence to its readers. Special acknowledg-
ment is made to Mr. J. Cecil Alter, meteorologist, United States 
Weather Bureau, Salt Lake City, for his cordial and helpful 
cooperation, his constructive suggestions, and his critical review 
of the section on climate. 
The basic da.ta were obtained fronl all available sources. An 
effort has been made by the writer during his 28 years of intimate 
contact with the de\ elopment of the State to accumulate all the 
information he could regarding its natural resources and espe-
cially that pertaining to the characteristics and utilization of the 
streams. 
The historical data have been gathered by personal research 
and, for the later years, by the aid of the Utah Federal Writers 
project. Helpful suggestions and many photographs of flood dam-
age were very graciously contributed by L. M. Winsor, district 
engineer, Division of Wild-life Refug ,United State Biological 
Survey. Flood data resulting from hearings conducted in Utah 
by the Corps of Engineers, United States Army, were made avail-
able for review by the writer at Los Angeles, and addit· naI 
tatistics on flood danlage throughout the State were maae avail-
able by Sumner G. Margetts, director, Utah State Planningi' Board. 
PREVIO TUDIE .. 
As population ha increased and .. ettlenlent have continually 
pushed man's activitie farther and farther onto the- natural flood 
plains of the mountain tream' report of floods have become 
increasingly numerou , and damage to property fram them has 
become correspondingly more frequent. This condition. has given. 
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rise to the belief that floods are actually more numerous now than 
in times past and that man's coming and his activities have been 
the ca use of it. 
This belief has attracted a great many disciples and has become 
a popular dogma among them. It has tended to picture erosion_ 
a normal geologic process that has contributed to the sculpturing 
of mountains, plateaus, plains, fertile valleys, canyons, and mesas 
since time began-as unduly dominant in the aspects of a horrible 
monster of destruction and a public enemy. There is a tendency 
to overlook proper distinction between the normal geologic proc. 
ess and what has been defined as "accelerated erosion," and to 
charge it all, including the alleged greater frequency of floods, 
to man's lack of wisdom in his use of the land. 
In Utah the causes of these floods and measures of protection 
against them have become matters of serious concern to an in-
creasing number of citizens. Different theories have been ad· 
vanced as to their causes, among them that the climate is changing 
and that rainfall is in some way affected by the presence or absence 
of forests and other forms of vegetation. Capt. Thomas H. Bate 
wrote to the Utica, N. Y., Herald in the spring of 18753 giving 
as his opinion that the construction of railroads had been the 
chief means of inducing a greater spring and summer rainfall 
in Utah. 
The Manti Sentinel,4 in an account of a flood in Manti Creek 
on July 13, 1890, advanced the theory that "on account of the 
sheep and cattle having eaten off all vegetation in the hills near 
the town there is nothing to hold the water or in any way arrest 
its flow. The consequence is that a heavy rain instead of soaking 
into the ground rushes down the creek, flooding the country below 
and usually doing more harm than good." This indictment of 
man's flocks and herds has become so firmly established that the 
layman may be excused if he believes that sheep and cattle are 
the primary cause of floods. In a study made by Reynolds5 in 
1910 of the relation of grazing to floods in a district of the Wasatch 
Plateau in central Utah it is suggested that the partial denudation 
of the mountain slopes as the result of grazing between 1880 and 
1902 was responsible for serious floods between 1888 and 1910. 
A later study by Forsling6 states: 
3 According to the Deseret News, Salt Lake City, Utah, May 13, 1875. 
'Published in Manti, Utah. Account republished in Deseret News, Salt Lake City, July 21, 
1890. 
& Reynolds, R. V. R., Grazing and ftoods-a study of conditions in the Manti National Forest, 
Utah: U. S. Forest Service Bul 91. 1911. 
6 Forsling, C. L., a study of the influence of herbaceous plant cover on surface runoff and 
soil erosion in relation to grazing on the Wasatch Plateau in Vtah; V, S. Dept. Agr. Tech. 
Bull. 220, p. 8, March 1931. 
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Grazing was greatly curtailed in the late nineties and has bee.n carefully 
t lled since on the Manti Canyon watershed, one of the draInages con-con ro d . th d' d In August 1909, heavy rainstorms caused severe floo s In e a Ja-cerne . ' ..
cent canyons to both the north and south of MantI Canyon, whIle the latter 
not perceptibly affected. Manti Canyon had then had the benefit of :e~:ral years' recovery from severe overgrazing, whereas the adjacent water-
h ds were still in bad condition. Since 1909 no flood of any consequence has 
s e . f d' t occurred in Manti Canyon, although badly depleted portIons 0 a J acen 
watersheds have had several bad floods. 
The Manti Creek drainage basin is an excellent example of 
what geologists describe as "landslide" topography. Huge masses 
of the Wasatch Plateau, into which the basin is advancing, become 
unstable through natural weathering processes and slough off 
into the canyons, leaving almost vertical walls and piling from 
hundreds to thousands of tons of unconsolidated earth, rocks, and 
trees and other forms of vegetation in the bottom of the V-shaped 
canyons. These piles of debris are flushed out of the canyons by 
cloudburst and other heavy storms and are deposited over the 
alluvial fan of Manti Creek, upon which the town of Manti is 
situated. Beginning with the first record of a dis·astrous flood, in 
1852, no less than 14 cloudburst floods have debouched from 
Manti Canyon. There have been intervals of 10, 15, 20, and 27 
years without such floods being recorded, but sooner or later the 
storm strikes and a flood results. The most recent records show 
that a damaging cloudburst flood came from Manti Canyon in 
July 1934, when there were three crests, and that another came 
in July 1936. 
To remove the destructive debris from mountain streams in 
the State a "barrier system of flood control" was developed by 
Winsor7 in the early 1920's. 
The first works of this type were built at Nephi in 1922. Other 
similar projects were built on many of the streams during sub-
sequent years. 
Soon after the cloudburst floods in Davis and Box Elder Coun-
ties on August 13, 1923, a study was made by the late Frederick 
J. Pack, professor of geology, University of Utah, of the flooded 
areas around the towns of Farmington and Willard. In the ·pub-
lished reportS of his study he says: . 
By far the outstanding feature of the entire flood is the eno~m~us SIze of 
the boulders carried by it. Literally thousands of boulders, weIghIng five to 
ten tons each, are strewn along its path. Toward the apices of the cones the 
boulders become larger. At Willard and elsewhere fully a score of boulders 
have been measured, anyone of which weighs 20 to 60 tons. The largest 
. ft d t l' Civil Engineering vol. 8, No. 10, 
'7 Wmsor, L. M., The barrier system of 00 con ro . , 
Pl>. 676-678, October 1938. . 349-356, 
8 Pack, F. J., Torrential potential of desert waters: Pan-Am. Geologlst, vol. 41, pp. 
1923. 
693988-46-2 
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boulder found is ituated near the apex of the fan at Willard. It weighs very 
close to a hundred tons and was carried for half a mile down a slope of 
approximately eight degrees inclination and then for nearly the same distance 
on a six-degree slope. It consists of quartzite and is roughly rectangular in 
form. Its dimensions, after due a1lowances were Inade for irregularities, were 
measured as follows: 14 feet from left to right, 71h feet from bottom to top, 
11 feet fron1 front to .back. Based on a specific gravity of 16,5 pounds per 
cubic foot, the mass weighs 190,575 pounds, or 95 ton . 
In support of the theory that denudation of the watersheds 
caused the cloudburst floods of 1923 a paper was prepared by 
Paul and Baker.9 Most of this pamphlet is devoted to a discussion 
of the relation of vegetative cover to the runoff from the water-
sheds. The authors conclude that such storms as described therein 
are not uncommon in the mountains, and therefore artificial de-
nudation is the principal cause of the flood. 
In recent years geologists have placed increasing emphasis on 
too potency of mudflows as geologic agents. Two lTIudflows in 
lJtah, both incident to cloudburst floods, are described by Black-
welder.10 In his conclusions he calls attention to the fact that run-
off regimen is influenced by vegetative cover on watershed areas 
and that denudation may be artificial as a result of grazing or 
fire, or that there may be a natural scarcity of vegetation from 
insufficient moisture or poor soil, or both. He calls attention also 
to the meagerness of geologic investigation of the subj ect and 
points out that only six modern texts at that time devoted any 
attention to mudflows, and of these only two give so much as a 
paragraph. 
In November 1930 some miscellaneous observations on floods 
and mudflows north of Salt Lake City were presented to the Utah 
Academy of Sciences, Arts and Letters and also to the Utah 
Society of Engineers by Crawford and Thackwell.ll In discussing 
the causes of these devastating floods the authors contend that 
although overgrazing and fires are contributing factors to rapid 
runoff from floods their importance has been overstressed and 
that the primary factors lie in other unbalanced conditions in 
nature which are of sufficient importance of themselves to cause 
intermittent floods even if the contributing factors of o,vergrazing 
and forest fires did not exist. 
It was on account of the recurrence and the destructive charac-
ter of the floods that devastated property in Davis County and 
elsewhere in Utah that the late Gov. George H. Dern in 1930 
9 Paul, J. H .• and Baker, F. S., The floods of 1923 in northern Ut.ah: Ut.lh Univ. Bull., vol. 
16. No.3, 1925. 
10 Blackwelder, Eliot, Mudflow as a geologic agent in semiarid mountains: Geol. Soc. 
America Bull.. vol. 39, pp. 465-484, 1928. 
II Crawford, A. L ., and Thackwell. F. E .• Some aspects of the mudflows north of Salt Lake 
City, Utah; Utah Acad. Sci.. Ar~ and Lett rs rroc., vol. 8, pp. 97-105. 1931. 
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appointed a commission of citizens to study the origin and cause 
of floods in that county and other parts of the State and to ascer-
tain \vhether flood prevention measure were feasible. 
rrhe report of this commissionl~ is divided into three parts: 
Part 1, report of the committee on ways . .lY2c mJaTis; part 2, pre-
liminary report of the committee on fl~~d c01)trol "vorks; and 
part 3, report of the committee .on cau es 2:n~ .?reven~ion measures. 
Part 3 forms the greater part of the cOfqpJne(~ i'Aport, and the 
conclusions of the committee as to "the caa"cs of the many flood 
throughout the State in 1930" were as foll.?y."s: J , 
A , _ 
1. Uncommonly heavy rainfall. ~ " 
2. Steep topography and geological conditions cond'lcive. ~o j sudden runoff 
and to a large quantity of flood debris. . 
3. Scant vegetation on portions of the watersheds of the canyons which 
flooded, due in sonle cases to the natural barrenne~s or semi-barrenness 
of the land, but in many cases such as those in Davis County, to the deple-
tion of the natural plant growth, by overgrazing, by fire, and to a small 
extent by overcutting of tin1ber. 
The committee also concluded that "had there been a mantle 
of vegetation practically equal to the original natural cover, the 
serious flooding in that section from the rains of 1930 would have 
been greatly diminished, if not prevented." 
Under authority of Section 5574x, Chapter 37, Session Laws 
of Utah 1931, the State Land Board engaged the director of the 
Intermountain Forest and Range Experiment Station, U. S. 
Forest Service, with one member of his staff and t,¥o members 
of the staff of the Utah State Agricultural College, to make a flood 
survey in Utah. 
The report of this survey was made to the State Land Board 
in January 1933, but it has not been publi hed. Its conclusions are: 
Activities of man have been an important factor in the increase in floods 
and of soil erosion; >l! * * floods on the whole were not of such severity 
or of such great frequency until sonle time after settlenlent; * :;: * in-
judicious' grazing is by far the most important factor [in bringing about] 
conditions favorable to the origin of floods. 
Of the 25 cases examined where floods have occurred in recent years 
depleted condition of the plant cover is con ide red to have played a materia 
part in 23 cases, and in 16 of the 23 cases depletion of plant cover is con-
sidered to be the nlajor factor giving rise to condition favorable for flood 
runoff. 
The report cites Manti Canyon as one of the canyons that was 
"once a repeated £looder" and states that it was in bad condition 
"when placed under national forest administration," but that 
under such administration no serious flood had occurred for many 
12 Torrential floods in northern Utah 1930. in Report of pedal flood commission appointed 
by Gov. George H. Dern: Utah State Agr. CoIl., Agr. Exper. Sta. eirc. 92, Jan. 1931 
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years at the time of the report (1933). That period eems short, 
however, for drawing ignificant conclusions. 
Repeated emphasis of the theory that vegetative cover on 
w,atersheds "equal to the original natural cover" will greatly 
diminish or prevent floods gives rise to the question, What was 
the original cover? In 1.1' effort to answer this question research 
was made into the s~crfs of authentic books of early explorers 
and pioneers 1~1' the \VeDt who have left written records of the 
general facts of climate and vegetation. The results of this study 
are recorded in a/ pap"e' by Woolley and Alter.13 
The historical acc~unts quoted in that paper date back to the 
year 1540, and they :all indicate that "no extreme phase of the 
precipitation cycle, whether upward and comparatively wet, or 
downward and relative dry-nor the practices of man in sub-
stituting domestic livestock for wild game and diverting irriga-
tI n water onto two percent of the land-have ever been suffi-
cient to produce a material change of a permanent character in 
the general aspect of the native vegetation." 
Another flood study initiated in 1938 w,as the outgrowth of a 
request by the Corps of Engineers, United States Army to the 
Utah State Planning Board for information concerning floods 
in Utah. This request was "for location of floods, damage caused, 
estimated costs for control, the economic hackground, and data 
on precipitation, runoff, climate, etc., for each area." In r esponse 
to this request an investigation was made of those st r eams in 
Utah that had produced damaging floods. Letters and reports 
from all parts of the State were received and filed by the Planning 
Board and made available to the Corps of Engineers. Flood con-
t rol hearings were conducted by the War Department at Kanab, 
P r ice, Monticello, and Salt Lake City, at which all available infor-
mation relative to floods was presented and filed for use in 
preparing flood-control plans. 
The major studies that have been made thus far of cloudburst 
floods in Utah argue for the theory that man's activities are a 
primary cause of floods. Scientific study and analysis of the 
physiographic and geolog'c features and of the meteorologic phe-
nomena involved in these storms have not received due con-
sideration. 
IS W oolley, R. R., and Alter, J. C., Precipit a t ion a nd vegetation : Am. Geophys. Union 
Trans .• pp. 604-607, 1938. 
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PHYSIOGRAPHIC FEATURES 
By RAY E. MARSELLl 4. 
BOUNDARIES AND AREA 
15 
When Utah was established as a territory in 1850 it was 
bounded on the west by the State of California, on the north by 
the Territory of Oregon, on the ea.st by the summit of the Rocky 
Mountains, and on the south by the thirty-seventh parallel of lati-
tude. The present western boundary was established in 1861, the 
eastern boundary in 1864, and the notch taken out of the north-
east corner was increased to its present size in 1868. 
The State comprises approximately 82,346 square miles of land 
and 2,570 square miles of w,ater-a total area of 84,916 square 
miles. Its highest point is Kings Peak, with an altitude of 13,498 
feet, in the Uinta Mountains in Duchesne County, in the north-
eastern part of the State; its lowest point is on Beaverdanl 
Creek, where at an altitude of about 2,000 feet, the stream crosses 
the Washington County boundary, in the extreme southwestern 
corner of the State. The approximate mean altitude of the State 
is 5,500 feet. 
The following table shows approximately the proportionate 
amounts of the area of the State at different altitudes. 
Approximate amount of land at va'i"ious alti tudes in Utah 
Great Basin 
Altitu de above sea level (feet) 
Area in Percent 
quare of 
miles ba in 
Colorado River 
B asin 
Area in Perc nt 
square of 
miles basin 
Entire State 
Area in 
square 
miles 
Prrcl'nt 
of 
tat 
------------------------1--------- --- ---1-----11-____ .1 ___ ._ 
2,000- 3,000 _________________________________________ __________ _ 
3,000- 4, 000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ _ _ 
4,000- 5,000__________________________________ 18,284 39.5 
~ooo- 6,000__________________________________ 11, 03 25.5 
7,000- 7,000 __________ ---- -- - _ _ __ _ _____ _______ 6,943 15.0 8':'= 8,000__________________________________ 4,814 10. 4 
9'000- 9,000__________________________________ 2. 70 6.2 
10' ooo-t~,OOO---------------------------------- 1,157 2.5 
11' 000-12 000 -- - - - - -- - - - - - - - - - - - - - - - - - - -- - - - - - - 370 
12: 000-13: ~------ ------ ---- --- - - --- - -- ---- - - - 4: .095 
13,000-14,000==: = =:= = === == = = = = = ==== = = = == = === = = = _______ ______ ~ ~~_ 
25 0.6 25 0.3 
1,579 4.1 1,579 1.9 
6, 25 17.8 25,109 29.6 
11324 29.4 23, 127 27.2 
7,924 20.5 14, 67 17.5 
4,685 12.1 9,499 11. 2 
2,912 7.5 5, 7 2 6. 
1,816 4. 7 2,973 3.5 
69 2.2 1,2:39 1.4 
374 .9 41 .5 
61 } .2 6i } .1 1 
Total __________________________________ _ 46,288 100 38,628 100 4, fH6 100 
PROVINCES 
GENERAL DESCRIPTION 
According to the classification of the physical divisions of the 
United States prepared by N. M. Fenneman15 in cooper ation with 
the Physiographic Committee of the F ederal Geological Survey, 
16 Assistant professor of geology, University of U tah. 
A 16 Fenneman, N . M., Physiographic divisions of t he United States: Assoc. Am. Geographers 
nnals, vol. 6, Pp. 19-98, pI. 1, 1917. f 
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Utah include parts of three major physiographic province. The 
~,ve t rn third of the State includes part of the Ba in and Range 
province, and the remaining two-third' includes part of the 
Middle Rocky MOll ntai n province and th Colorado Plateaus 
province. 
The area in Utah that Ii \vithin the asin and R nge province 
i a part of the Great Ba in ection of that province. It is an 
arid to desert region almo t entirely \vithout external drainage 
and consi ts of isolated mountain ranges and broad intervening 
valleys many of which are fringed by alluvi,al fans made up of 
the material eroded by floods from the teep slopes of the uplands. 
The northeastern part of the State, in the Middle Rocky Moun-
tains province, includes the north .. outh trending Wasatch Range 
and the east-west trending Uinta IVlountain. (See pI. 1.) The 
Wa atch Range has two northern branches, the Bear River Range 
itnd the Bear River Plateau/G which are separated from the 
Wasatch Front Range by Cache Valley-a broad intermont de-
pression-and from each other by the valley of Bear Lake, which 
extends northward into Idaho. 
The east-central and southeastern parts of the State are in-
cluded in the following subdivisions of the Colorado Plateaus 
province: (1) The High Plateaus of Utah, a broad strip of high 
block plateaus, in part lava-capped, that makes up the western 
part of the province in Utah; (2) the Uinta Basin, a dissected 
plateau of strong relief that embraces the northern part; and 
(3) the Canyon Lands, a region of intricately and deeply trenched 
plateaus bisected by the Colorado River. 
DRAINAGE 
The principal drainage of the State is either westerly to Great 
Salt Lake and Sevier Lake, in the Great Basin, or easterly to 
Green River and Colorado River, in the Plateaus province. The 
divide between the drainage of the Colorado River and the Great 
Basin lies mostly within the Colorado Plateaus province (see 
pI. 1), although a part of the Great Basin in southwestern Utah 
is drained by a tributary of the Colorado River. About half of the 
State drains to the Great Basin, the other half to the sea. 
TOPOGRAPHY 
In general the State con i t of two highly contrasted areas 
one, the Great Basin area, low in average altitude, and the other, 
including parts of the Colorado Plateau and Rocky l\ionntains, 
high in altitude. The two areas are separated along a north-south 
line by a prominent escarpment that faces w t and constitutes 
18 Mansfield, G. R ., Geography, geology. and mineral resources of part of southeastern Idaho: 
U . S . Geol. Survey Prof. Paper 152. p . 29, a nd pI. 15. 1927. 
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the western margin of the Wa atch Range in the north and the 
western edge of the olorado Plateau' province in the center. 
This abl'ul t slope, vvhich s parat the eastern highland from 
the western lowland, i' one of the mo t conspicuous topographic 
feature in the State, pecially as viewed from the ,\\Test. At 
intervals of a few miles this barrier is cut by short, deep steep-
walled canyons that debouch at the we tern foot of the e carp-
ment, dividing the upland into parallel east-west trending ridges 
that give a notched or crenulated character to the \vestern margin 
of the upland. Floods are characteristic of these canyons, and the 
material carried down by the canyon-cutting process forms an 
alluvial fan at each canyon mouth. 
The escarpment i due in part to di location of the earth' crust 
along two major zones of fracture and movement. The \Vasatch 
fault zone coincideC' with the base of the scarp for a di tance of 
about 150 miles in its northern section. The Hurricane fault zone 
which lies v/ithin the plateaus south of Cedar City, foIlo'w th~ 
escarpment for an unknown distance to the north, possibly to a 
point 20 or 30 miles south of Beaver. Toward the middle of the 
carp, bet\veen Levan and a point several miles south of Beaver , 
the slopes are more gentle and very irregular. Here evidence of 
faulting is obscure. There are no great continuing faults but only 
occasional faults and parts of the front where the beds are 
warped downward into the Great Basin. Apparently the division 
of the State into two general physiographic regions ha been 
brou~ht about by repeated movements along the front, both by 
warpIng and faulting. The cumulative effect has been to raise 
the eastern part of the State along this zone from 3,000 to 6,000 
feet above the western part. Evidence of geologically recent move-
ment along the Wasatch fault zone is conspicuous (see pI. 2) and 
ha been ably described by Gilbert17 and others. 
Rene\ved uplift, at intervals, of the upland or eastern part of 
the State has increased stream gradient in those part of the 
channels immediately upstream from the faults along its \vestel'n 
margin. Thus the valley that cross the scarp tend to keep their 
sharp V-shape right down to the fault zone at the foot of the 
~scarpment. This ste pening of the stream gradients al Q re uIt rt 
In maintaining steep valley slopes, which ~celerate runoff and 
O'reatly increase the capacity of running water to transport debri . 
Streams having the Pacific Ocean as their base level have cut 
n:uch deeper channels than the stream draining to the relatively ~gh base level of Great Salt Lake (altitude 4,200 feet) and Sevier 
17 Gilbert G K Stud' f B • 
, . ., lea 0 asm Range structure: U . S. Geol. Survey Prof . P.lper ]53, 192R. 
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Lake, the common base levels for streams in that part of the 
Great Basin that lies in Utah. 
'The relatively greater altitude of the Rocky Mountains and 
Plateaus provinces along their western boundary is of signifi-
cance in that it forces the moisture-laden air coming from the west 
to rise into cooler regions and drop much of the precipitation 
that makes permanent runoff from that area, in contrast to the 
intermittent runoff from the Great Basin province to the west. 
All three provinces display characteristics of late youth to early 
maturity in topographic development; the upland surfaces in all 
three are generally rough and rugged, with very strong relief. 
The flood plains of the maj or streams in the Rocky Mountains 
and Plateaus provinces are narrow or practically nonexistent; 
only vvhere they enter the Great Basin do they attain considerable 
width.IS 
Abo t half of the Great Basin province consists of isolated but 
roughly parallel north-south trending mountain ranges, whereas 
most of the northern third of the eastern upland is mountainous 
in the extreme (containing the Wasatch and Uinta Mountains), 
and even the rem,aining two-thirds is so generally trenched by 
deep and steep-walled gorges that it has a mountainous aspect. 
In all three provinces slopes are predominant; flat areas are 
limited in extent and confined m,ainly to the central floors of the 
intermontane basins, particularly the floor of Pleistocene Lake 
Bonneville, in the western part of the State, and to a few 
"stripped" plains and plateau surfaces in the Plateaus part. In 
the Great Basin, however, alluvial slopes of 10° or less are exten-
sive. Probably in no State west of the Rocky Mountains are 
plains so restricted in extent as in Utah. The steep gradients of 
the smaller streams, their confinement in narrow canyons, and 
their abrupt change of gradient when they spread upon the allu-
vial fan at the bases of the slopes are maj or factors in the destruc-
tiveness of cloudburst floods, as these fans are choice agricultural 
spots and are thickly settled. 
COLORADO PLATEAUS PROVINCE 
The Colorado Plateaus province as ,a whole has the simplest 
geologic structure and topographic expression of the three prov-
inces in Utah. It is distinguished, first, by relatively high altitude, 
second, by the nearly horizontal position of much of the great 
thickness of sedimentary rocks of which it is chiefly composed, 
and, third, by its myriads of labyrinthine, steep-walled canyons. 
18 Callaghan, Eugene, Geologic features [of Sevier Lake Basin], in Woolley, R . R. , Utiliza-
tion of surface-water resources of Sevier Lake Basin, Utah: U . S. Geol. Survey Water-Supply 
Paper 920 (in preparat ion). 
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Its surface, except for valley botto~s or ca~yons, ranges from 
5000 to more than 11,000 feet in altItude. OWIng to the generally 
~id climate and approximate flatness of the strata, the hard ~ayers, where exposed by drainage chan~els, form ragged lines 
of cliffs that retreat from the drainage lInes as the softer rocks 
beneath are eroded away. The hard and soft layers are frequently 
repeated, so that the surface over much of the province consists 
of a succession of platforms or benches separated by steep slopes 
or cliffs. There are hundreds of such lines of retreating escarp-
ments or cliffs with highly crenulate or fringelike margins, often 
set one above the other like steps, with broad platforms between 
them. The most prominent of these erosional escarpments, con-
sisting of several rows of closely spaced cliffs (see pI. 3, A), forms 
the southern margin of the Uinta Basin section and the eastern 
margin of the High Plateaus section. These two border areas 
of the province are higher in general than the central or Canyon 
Lands area (see pI. 3, B). Possibly in no other landscape are the 
substance and structure so plainly revealed as in the Plateaus 
province. The angular profiles suggest classical architectural 
forms, so much so that Dutton,19 impressed by this resemblance, 
described them in architectural terms. 
As the name of the province implies, there is not jut one 
plateau but many. Fenneman,20 in discussing them, in part, says: 
"The constituent plateaus, Inore or les shar ply separated and r eceiving 
local names, are numbered by the dozen. Son1e rise, tablelike, above their 
neighbors on all sides; others abut, steplike or terracelike, against their 
higher neighbors; a few are basin like, limited on all sides by infacing cliffs. 
They differ also in the degree of dissection by treams, ranging fronl wide-
spread flats or rolling lava plains to deeply and maturely dissected mountains 
of erosion. As a consequence of diffel'ing altitudes and stages in the erosion 
cycle, the several plateaus differ greatly in temperature, rainfall, and vege-
tation. At one extreme are hot wind-sv.-ept deserts; at the other are cool, 
lake-dotted, dense forests; between these are open forests, park and grass 
lands." 
The margins of the various plateaus in some places are simple 
cliffs, in others they are modified fault scarps, and in a few they 
are monoclines of vast proportions, where the flat-lying strata 
hav~ been bent upward in a broad sweeping curve, to flatten out 
agaIn on the plateau top. The same layer that floors one plat-
f?rm may also floor a neighboring one several thousand feet 
hlgher in the plateau. In places the flexed strata are heared and 
the monoclinal margin passes into a faulted margin, and vice 
versa. 
18 Dutton C E R t hI· Surve ,..J epor on t e geo ogy of the hIgh plateaus of U t ah: U . S . Geog. and Geol. 
!.'I\ ,Y Rocky Moun tain r eg ion (Powell), 1880. 
Fenneman N M Pl' h . 1931, ,. !'h lYSlOgra p y of w stern Umted States, p. 276 , McGr a w-Hill Bo k 0., 
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The fact that the cliffs of the retreating escarpment are of 
unusual height is due to the great thickness and massive character 
of the many hard sandstone layers in the plateau country. This 
is well illustrated by the broad terrace5 south of the southern 
margin of the High Plateau district, particularly by the wall that 
is form~d by a single layer of brightly colored sandstone 2,000 
feet thick in which Zion Canyon is so spectacularly cut. The top. 
;most layers of the southern part of the High Plateaus are 
commonly soft Eocene deposits, whose composition and structure 
are particularly favorable to the formation of cliffs. The intricacy 
of dissection of these cliffs is extraordinarily well shown in Cedar 
Breaks National Monument and Bryce Canyon National Park. 
An exceptional feature that lends variety to the typical land. 
scape of the Plateaus province is the presence within it of several 
scattered groups of laccolithic mountains, where intrusion of 
igneo s rocks has domed or otherwise disturbed the sedimentary 
layers. Erosion has since stripped the sedimentary rocks from 
the tops of many of the laccoliths, exposing their igneous cores. 
Noteworthy examples are the Henry Mountains, the Abajo or 
Blue Mountains, and the La Sal Mountains (pI. 4), the last attain-
ing an elevation of more than 13,000 feet. Their isolation, and 
the abruptness with which they rise from the level plateau sur· 
faces, lend to these mountains a peculiar grandeur. 
BASIN AND RANGE PROVINCE 
Ranking almost equally with the Colorado Plateaus province 
in size but lacking its physiographic simplicity is the lowland 
in the \vestern part of Utah. This is a part of the Great Basin 
section of the Basin and Range province and includes about 40 
percent of the State's area. The name "Great Basin" was first 
applied to the area by Capt. John C. Fremont, who was the first 
to recognize the nature of its interior drainage while crossing 
the region in his expeditions of 1843 and 1845. 
Topographically, the province is distinguished by its succession 
of subparallel mountain ranges and intervening desert plains. 
In general, each mountain range is isolated from its neighbors 
a.nd is 40 to 80 miles long, the shorter ranges predominating. 
One or both margins of a range may rise abruptly from the 
adjoining plain and display a general straightness of base that 
is quite independent of rock composition and the usual com-
plex structure within the range, a typical feature of many of the 
mountain ranges of the province and one that suggests their 
probable fault-block origin. T e crest lines of the ranges, althOUgh 
jagged in detail, are surprisingly uniform and even, lacking the 
sharp high peaks and broad saddles that produce the familiar 
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notched and segmented appearance of a typical mountain range. 
Although, from a topographic standpoint, the region fails to dis-
play in its surface forms the simple, geometric aspect of the 
Plateaus province, there is at least a suggestion of orderliness 
in the rude parallelism of the ranges. 
The stage of topographic development of the basin ranges, 
although still a subject of considerable discussion,21 appears to 
be that of early maturity for the ranges in Utah; block mountains 
in an advanced stage of their first cycle of erosion probably pre-
dominate, but there are a few ranges in whose formation faulting 
is not regarded as an essential factor.22 
The steep slopes that so generally prevail in the basin ranges 
do not disappear altogether at their bases, for the margins of 
the intervening basins commonly have steep slopes. Frequently 
only a relatively narrow central strip is flat, bordered by piedmont 
plains of coalescing alluvial fans that range in inclination from 
3° to as much as 100 as they approach the mountains. In contrast 
with the loftier and more humid sections of Utah that drain to 
the sea, the waste of the mountains in the Great Basin tends to 
accumulate in fan-shaped alluvial deposits at the foot of the 
ranges instead of being carried out of the region by perennial 
streams. In many places, as a general result of the arid climate 
and steep mountain fronts, the sloping margin of the basin is 
formed of a series of these confluent alluvial fans.23 In other 
places the sloping plain is a "pediment,"24 or rock platform, but 
thinly veneered with rock waste. 
The center of the intermontane basin is usually occupied by a 
barren mud fiat, the "playa," which may be the site of an 
ephemeral lake, where the mud-laden flood waters from the melt-
ing snows of spring or from the infrequent but torrential cloud-
burst storms of summer accumulate and ev.aporate in the dry 
desert air. The so-called "alkali flat" is a playa coated with white 
efflorescent salts, formed by the active discharge of ground water 
by evaporation. The name "salina" is often given to such a playa. 
One of these salt beds in western Utah, called the Bonneville 
Flats because of its remarkable flatness and the hardness of its 
:~rface when dry, is an internationally known speed course where 
e w.orld's automobile speed records have been made. 
It IS evident that many of the playas-and the basins them-
~lves-are the sites of former lakes, whose disappearance is so 
: ~:nneman. N. M., op. cit., p. 333. 
u.larsell, RES r t l' 1 Sei., Art '" a len geo oglca features of the Traverse Mountains, Utah; Utah Acad. 
28 BJ ~ and Letters Proc., vol. 8, Pp. 106-110" 1931. 
2' B ac welder. Eliot, Desert plains: Jour. Geology vol 39 No 2 p 136 1931 
ryan Kirk Er' d ed' • • • .,. , • 
the geolog~. U ·S Gosllon an S Imentation in the Papago country, Ariz., with a sketch of 
. . . eo . Survey Bull. 730, p. 54, 1922. 
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recent, geologically, that their beaches, sea cliffs, and shore-
line embankment are pre erved around the margins of the 
basins. Most of that part of the Great Basin that lies in we tern 
Utah was formerly occupied by Lake Bonneville the largest of 
these ancient lakes.25 Great Salt Lake, Utah Lake, and Sevier 
Lake occupy the lowest parts of the former lake bottom. Lake 
Bonneville, at its highest level, was as large as Lake Michigan 
and deeper than Lake Superior. The prominant terrace marking 
its highest shore line, kno"\vn as the Bonneville level, is about 
1,000 feet above Great Salt Lake and nearly a mile above sea 
level. Since the waters of this great prehistoric lake lapped well 
up on the flanks of the Wasatch Range and the basin ranges to 
the west, the shore lines and delta are conspicuous feature 
which, with the relatively smooth surface of the old lake bottom, 
stand out in marked contrast with the rugged surfaces of the 
surrounding mountains. 
MIDDLE ROCKY MOUNTAINS PROVIN E 
That part of the Middle Rocky Mountains province within 
Utah is the smallest in area, the highest in general altitude, and 
the most complex, topographically, of the three provinces that 
make up the State. Its major physical divisions, as previously 
noted, are the Wasatch and the Uinta Mountains. 
The principal streams that rise ,vithin the State rise in thi 
area. The larger part of the population of the State is huddled 
along its western border near Salt Lake City, where the clear 
mountain streams enter the Great Basin. 
When viewed from the air, the province has the aspect of a 
vast tableland, maturely dissected but still preserving something 
of its tabular form. Although the Uinta Mountains are somewhat 
higher than the Wasatch Range, the deepest canyons are found 
in the latter, several of them rivaling the Yosemite in depth and 
grandeur. The greater relief of the Wasatch region is accounted 
for by the nearness to base level of it \vestward flowing stream 
and the abruptness of the escarpment that forn1s the western 
margin of the range. 
Glacial erosion has contributed greatly to the steepening of the 
canyon walls and has produced large cliff-rimmed basins at their 
heads. Glaciers also occupied parts of the loftiest of the High 
Plateaus and the summits of a few of the higher basin ranges, 
but their effects on the topography are much more conspicuous 
in the mountain province. In fact, the crest of the Uinta Moun-
tains was completely buried u der an ice cap, from which rivers 
:!5 Gilbert, G. K., Lake Bonneville: U. S. Geo1. Survey Mon. I, 1890. 
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of ice descended:!G at both margins of the range. Erosion of the 
canyon walls by the ice masses has not only steepened them ut 
has removed most of the soil and rock mantle, exposing bare rock 
surfaces that greatly increase the rate of runoff during the tor-
rential downpours of cloudburst storms. The longest glacier in 
the Wasatch Range, in Little Cottonwood Canyon (see pI. 5), 
attained a length of 14 miles with a minimum depth of ice, near 
its end, of 1,500 feet. The Uinta glaciers were nearly twice as long 
and much thicker. 
The Wasatch Range extends southward from near the Idaho 
line to Salt Creek Canyon, where it joins the High Plateaus of 
Utah near Nephi, in the center of the State. From Salt Lake City 
northward the range consists of a single high ridge, scored by 
short, exceedingly steep ravines that descend both westward to 
the Great Basin and eastward to a chain of mountain valleys, 
called by Gilberfn "back valleys," which, from north to south, 
are Cache Valley, Ogden Valley, and Weber, or Morgan, Valley. 
The altitude of the northern Wasatch, as this part of the range 
is called, is somewhat less than 10,000 feet, whereas the central 
part, facing Jordan Valley, culminates in Mount Timpanogos, 
12,008 feet high. The physiographic character of the range also 
changes in the central part. The range expands into a series of 
parallel east-west ridges whose highest peaks lie close to the 
western margin of the range, giving the central mass an asym-
metrical profile. The hydrographic divide here does not coincide 
with the crest line as it does farther north. In the extreme 
southern part of the range, its form returns to that of a single 
high ridge, culminating in Mt. Nebo, 11,887 feet high. 
Like many of the basin ranges, which it resembles in many 
respects, the Wasatch Range consists of complexly folded and 
fault,ed rocks, displaying a wide range in composition and age. 
FoldIng of the sedimentary layers, which constitute the bulk of 
the range, was followed by intrusion and partial burial by igneous 
rocks, The present range represents the re-elevated core of the 
ancient range, and its topography reflects more than a single 
cycle of erosion.2 
, The Uinta Mountains are the largest east-west mountain ma s 
In ~he V! estern Hemisphere. Their length i about 150 miles and 
theIr WIdth 30 to 40 miles. IVI uch of the crestal region is above 
12,000 feet in altitude. In its structure the range is much simpler 
2C Atwood W W Gl .. f h . P f "" ~ aClahon 0 t e Umta and Wasatch Mountains: U. S. GeoI. Survey 
to . Paper 61, 1909. 
~ Gilbert G K St d' f B . PP. 53-54., '1928." u les 0 asm Range structure: U. S. Geo1. Survey Prof. Paper 153, 
~ Eardley A J St . Utah' J ' . ., rong rehef before block faulting in the vicinity of the Wasatch Mountains 
. our. Geology, vol. 41. No.3, pp. 243-267,1933. ' 
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than the neighboring Wasatch and more closely resembles the 
tructure of the Plateaus province, for it consists of a broad 
nearly horizontal platform, elevated between steep monoclinal 
margins. In form the range consists of a narrow, discontinuous 
crestal ridge from which fairly evenly spaced canyons, greatly 
enlarged by glacial action, descend on both sides. The range 
drains in part to the Great Basin and in part to the Green River 
of the Colorado River system. 
SOILS 
Because of the great importance of soil in the study of land 
use and the significance of its structural characteristics in rela. 
tion to its receptibility of plant roots, its amenability to cultiva. 
tion, and its susceptibility to blowing by wind or erosion by water, 
it seems desirable in this report to set forth some of the funda· 
mental characteristics of the soils of Utah as they are related to 
local variations in climate, relief, vegetation, and other factors. 
Before the development of the modern concept of soils and 
before there had been accumulated any body of soil science, classi· 
fications were made on the basis of the nature of the parent 
material, but now according to the principle of geographics29 two 
general forces are considered to be in operation during the genesis 
of a soil, (1) the destructional forces of weathering, both physical 
and chemical, and (2) the constructional biological forces. 
Rainfall, temperature, and humidity as components of climate 
obviously influence the amounts of the chemical elements and 
compounds in the soil through their influence upon vegetation 
B.nd upon the weathering processes that produce the parent ma-
terial from which the soil is developed. The whole process of soil 
genesis is one of evolution. The material of which the soil is 
composed is largely accumulated through the processes of weather-
ing, and wind, moving water, ice, and temperature changes are 
important factors in the disintegration of the parent rock masses. 
Transportation of the weathered material may be by wind, as 
is true of sand dunes, by water, as illustrated by alluvial fans 
and flood plains, and by ice, as shown by glacial deposits. 
Following or even coincident with accumulation of parent 
material, living matter begins the constructional processes of soil 
development. Wherever rainfall is adequate and properly distrib-
uted thr oughout the frost-free period vegetation appears, but the 
r elationship between soil and plant life is so interdependent that 
it is not always possible to point to either as the cause of the 
other; they evolve together. 
• Kellogg, C. E., Development and significance of the great soil groups of the United States : 
U. S. Dept. A gr. Misc. Pub. 229. 1936, 
PHYSIOGRAPHIC FEAT RE~ 25 
In the development of oils from uncons lidated rocks a cer-
tain amount of erosion i nec . ary for th genes'. and main e-
nance of a fertile soil, but exces ero ion lea Is t the thinn r, Ie s 
fertile types that are found on hilly land where the relief is 
conducive to increased removal of material and increa ed runoff 
of water, leaving less moisture for the growth of plant and 
consequently slowing down the soil-forming processes. 
In many places within a general region soils are so influenced 
by local conditions of relief and parent material as to be wholly 
unfit for crops. Soils on steep hillsides that are thin and subject 
to excessive erosion when cultivated and stony and very sandy 
soils are examples of such unfit lands. In regions with large areas 
of rugged mountains, broad deserts, and high plateaus, such as 
are found in Utah, soils are ally are dominated in their genesis 
by the local factors of relief and parent material. 
Although detailed soil surveys have been made of only a frac-
tional part of the total area of Utah, accumulated results of the 
soil surveys of the United States by the Department of Agri-
culture, begun in 1899, have provided sufficient data for Dr. 
Marbut,30 of the Bureau of Chemistry and Soils, to prepare a 
report, with map, which has been drawn upon liberally for the 
following discussion of soils in Utah. 
Occurring mainly in the valleys of Utah is a soil series that 
has been mapped as the Hyrum. It is a series that was established 
in Cache Valley and consists of dark-colored soils developed from 
water-laid material deposited in ancient Lake Bonneville. These 
soils occur around the rim of the valley basin in localities where, 
because of their nearness to high mountains, the rainfall has 
bee~ sufficient during the progress of soil development to cause 
a VIgorous growth of grass and other shallow-rooted vegetation. 
In the Uinta Basin, in northeastern Utah, soils with the general 
c?aracteristics of the Hyrum occur around the basin edges and 
hghter-colored soils occur in the interior. Dark-colored soils are 
?lso fOU~d in the relatively smooth areas on the higher levels 
In the UInta Mountain region. 
b The soils along the top of the Tavaputs Platea which is 
.ounded on the south by the Book Cliffs and extend; westward 
em a very narrow belt from some 20 miles east of Grand Junction 010 t p' , N ., 0 r~ce, Utah, are dark colored and covered with brush. ;'eo~h o~ thIS belt the soils are light in color. In the Monticello 
g d fi , In southeastern Utah, are areas of dark soils used for 
pro uction of dry-farm wheat. The rainfall in this region is heavy 
._ ---
aD Marbut C F S 'Is f b . 
• • ., OJ 0 t e Umted States: U . S. Dept . Agr. Atlas of Am. Ag r. , p t. 3, 1 35. 
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enough to have developed sufficient vegetative cover throughout 
the period of soil development to give the soils a dark color. 
The Gray De ert soil occupy the Great Basin area of the State , 
extending from the foot of the Wa atch Range westward. Except 
for the small areas where irrigation is po ible, these soils are 
practically nonagricultural. The series of i olated, short, north-
outh mountain ranges that are a prominent topographic feature 
of this region are either entirely bare or have a very thin cover 
of brush, except in orne of the highest, where some open fore ts 
are found. The ranges are separated by long, gently sloping 
alluvial fans preading outward from the mountains, the fans 
from adj acent parallel ranges meeting along the axial line of the 
lowland belt between the mountains. In places where the fans do 
not actually meet they are separated by a flat area, known as a 
playa, that is usually subject to flooding. The playa, however, 
con titute a very sm II and unimportant part of the whole region. 
Most of the soils of the region lie on the alluvial fans and 
playas and are developing from the same kind of materials as 
those that formed the fans and playas. In this process of develop-
ment the deposition of material does not take place over the 
whole surface of the fan at anyone time, The streams that bring 
the material from the mountains during the desert thunderstorms 
shift their courses from time to time and eventually distribute 
the material over the whole fan. In some part of every fan, there-
fore, the material is now accumulating or has accumulated so 
recently that mature soils have not developed. In other parts of 
the fans the accumulation took place a long time ago. These con-
ditions are characteristic of the hundreds of fans that are now 
being built throughout the State by "cloudburst" floods. 
The low areas that include Great Salt Lake and the now dry 
Sevier Lake consi t of fine-grained lake-laid deposits that have 
accumulated through the ages. They are more or less salty be-
cau e of the concentration of miner I salts left by evaporation, 
the only way for the water to leave the ba in , 
NATURAL VEGETATION 
Vegetation i a very important factor in the economic value 
of land, and its intimate relationship with rainfall, temperature, 
and soils are relevant to any study of the economic importance 
of areas affected by cloudburst floods. 
The natural vegetation of Utah, according to Shantz and Zon,31 
comprises alpine meadows in a few mall areas in the tops of 
the Uinta Mountains and on the High Plateaus, in the south-
81 Shantz, H. L ., and Zon, Raphael, Natural vegetation: U. S. Dep t . Agr. Atlas of American 
Agricul ture, 1924. 
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central part of the State; pruce and fir ( T ~rt1:erl1 Conifel'~us 
Fore~t) in some small scattered area~ f.l'lllg~l1lg the alp~ne 
meadows; yellow pine and Douglas fir extendIng In a rather wIde 
belt along the Wasatch Mountains and outhward nearly to the 
outh end of the State; pinion and juniper in extensive areas 
flanking the pine-fir areas; lodgepole pine on the Uinta Mountain 
Jope ; and sagebru h, the predominant vegetation, which covers 
nearly all the undeveloped remainder of the tate, 'with the x-
ception of the Great Salt Lake De ert and some sn1all areas in 
the Sevier Lake Basin, which support salt desert shrubs. The 
perennial vegetation that gives character to the desert area of 
the State consists principally of shrubs that are protected against 
exces ive transpiration by their small size, small leaves, and wide 
pacing, which enabl s them to con erve the scanty upply of 
moisture and continue their growth through rainle period . 
The character of the vegetation is an index to the amount of 
water available for growth. Precipitation ranges from 5 to 10 
inches but seldom more than 10, and drought may occur at almost 
any time. Although the plants are well adapted to extreme drought, 
they may be killed by prolonged dry periods. The appearance of 
the vegetation is monotonou , and one is impre sed by the great 
expanse of a single plant species. 
Grasslands are not exten ive in Utah. They characterize area 
in which trees have failed to develop, either because of unfavor-
able soil conditions, poor drainage, intense cold and wind, defi-
cient moisture supply, or repeated fire. U ually they are well 
supplied with water in the surface soils during the growth period 
and do not depend upon stored. soil raoi'ture. Grasse are, there-
fore, characteristic of region of summer rainfall. Bunch grass 
is not uncommon on the foothills and in the mountain valley 
where rainfall ranges from 10 to 25 inches. It develops 'where 
the moisture upply i in ufficient for a dense stand of grasses. 
Isolated spots of den e stand of gra ses are found in the alpine-
meadow areas and in the vicinity of spring \vh re \vater is 
plentiful and close to the surface. ' 
agebru h occupie n10st of the higher lalld which is free from 
alkali, well drained, and mois tened by 11, t~lral rainfall or bv 
flood ~aters to a depth of 4 to 18 feet. It i best developed wher"e 
the r.amfall is from 10 to 15 inches. It is charactel'i~tic of the 
falluvlal fan and plateaus ranging princip~lly from 4000 to 7 000 eet i It' , , I n a Itude. A good even stand of large agebru h indicates 
and upon which crops can be grown ucce fully by dl'y-farn1 
methods. :Mo "'t of the land under irl'igc: tion throughout the State 
\Va originally Cove oed with sag bl'u" h. . 
60 :19 ,'- II:-;! 
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LAND CLASSIFICATION 
A bl'oad regional pjcture of th u:c and value of land in Utah 
is presented in a r port by Deed .. and. Falck.:I~ The c~a ification 
of the lands is based upon the clImatIc, physIographIC, and oil 
factors as they are reflected in the natuTal vegetation. Farming 
land is shown on the classification map (pI. 6) a three types of 
cultivated crop land-irrigated land (about 1,300,000 acres), 
grain-crop land (466,000 acres), and forage crop land (315,000 
acres). The total crop land amounts to about 5 percent of the 
area of the State exclusive of national forests and reservations. 
Irrigated areas embrace tillable areas on which crops are grown 
with the aid of water additional to that derived from natural 
rainfall and for which a water supply is available. Dry-farming 
land embraces tillable areas having a growing season, normal 
rainfall and suitable soil for the successful production of hardy 
grain c;ops. The fora e-crop land embraces .tillable areas h~ving 
less favorable gro\ving conditions than farmIng land but sUItable 
for the production of grain hay in most years. 
Other lands of the State chiefly valuable for agricultural utility 
are cIa sifted as grazing lands. These have been subdivided into 
even types of the seven readily di tinguished types of forage 
grovvth that occur in a characteri tic succession from the highest to 
the lowest altitudes. In order of occurrence from high to low they 
are the subalpine, mountain brush, sagebrush, woodland, shad· 
scale, grease"wood, and creosote types. (See pI. 6.) 
The subalpine lands embrace an area of about 1,792,000 acres 
in the high mountains and plateaus, in which rainfall exceeds 18 
inches, the growing eason is short, and the summer tempera-
ture is moderate, 0 that there i little loss of moisture through 
evaporation. Timber i. ordinarily found in the zone of these land.s, 
but there are Inany open park having no timber and areas 1D 
which timber forms only a scattered tand. 
The mountain bru h lands constitute about 2,293,000 acres in 
a zone that is next lo\ver in altitude than the subalpine type. T~e 
plant growth repre ents a transition bet\veen the high-mountalD 
vegetation and that of the foothills. The precipitation is less than 
in the subalpine zone, the growing eason is longer, and the sum-
mers are warrI1er. Practically all the areas of this type can be 
used during early ummel" and fall, but during midsummer p~rt 
cannot be grazed because of lack of ,vater for stock or the dryIng 
up of feed. 
----- h [mimeOgraphed], 
32 Deeds, John F., and Falck, Depue, Vmd-clas. ificnlion l'eport for Uta 
U. S. Geol. Survey, 1932. 
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The woodland enlbrace an area of about 14,651,000, acres and 
a ZOf'e behveen the mountain lands that receIve a rela-occupy • . '
t' 1 high rainfall and the hot, semldesert regIons that have a lye Y 'l' k d l'elatively low rainfall. They are foun . maIn y In roc y or .ry 
velly foothills or areas of shallow SOlI where the annual raIn-gra . . t 
fall rano'es from about 10 to 15 Inches and the maxImu~ em-
rature ranges from 90 to 95 degree . The most conspICUOUS ~:getation i" pinion or juniper or an a ociation of both, which 
are used to some extent by local ranchers for fence posts and 
firewood. l\fany specie of hrub and grasses are not uncommon 
in this zone, and open patches of agebrush occur where the 
better soil conditions pre Tail. 
agebru h land include about 6,051,000 acres of the State's 
area. It is usually vlell-drained and ha fertile soil free from 
alkali. Thi zone ha an annual rainfall of 8 to 16 inches. A good 
undergrowth of grasse fringes the upper part of the belt where 
favorable soil conditions and adequate rainfall are found. On 
lands poorly supplied with soil moisture because of low rainfall 
or on dry, shallo\v, or porou oils the sagebrush is small. 
Shadscale lands comprise about 11,818,000 acres in the State. 
On the e the oil nl0i!:ture is les than the minimum required 
for agebrush growth. Land of this type is to be found in the 
arid valle sand benchlands where the annual rainfall is less than 
8 inches. Shadscale i" the most abundant species of vegetation 
and grows mainly on a shallow, heavy soil \vith more or less 
alkali in the subsoil. 
Greasewood lands embrace an area of 5,121,000 acre in which 
the oil moi tUl'e is generally fair to good but in which poor drain-
age has resulted in an accumulation of akali and a vegetative 
growth limited to alkali-resisting plants. 
Creosote bush lands indicate extremely arid conditions. They 
include an area of about 81,000 acres along the lower Virgin 
River Valley. This type is characterized by a shallow coarse-
textured. oil free from alkali. Rainfall is approximately 8 inches 
a year and ummer temperatures reach an extreme of more than 
1000 F. 
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The p rc nta ye of the State included in each land type is as 
follows: 
Land tUP C:-5 in Cfll/z 
PrrCI!IItOQt 
of Statr 
area 
National forest ................................................ 14.2 
Other reserved lands ........................................... 1.9 
Irrigated land ................................................. 2.9 
Grain-crop or dry-farm land .................................... .8 
Forage-crop land ............................................... .6 
Grazing land: 
Subalpine ............... . ................................. 3.4 
Mountain brush ............................................ 4.4 
'V oodland ............................ . .................... 28.0 
Sagebl'u h ................................................. 11.4 
Shad~cale ................................................. 22.3 
Gl'eascwood ........................ ,., ....... ,."., ... ,.... 9.6 
reosotc ....... . ........ ,., ... , .. ,......................... .5 
100.0 
It 'will be noted fron1 the tabI that approxilnately 80 percent 
of the State's area is comprised of the seven types of grazing 
lands. If the national f ore t o. and other re e ved lands are ex-
cluded from the remaining 20 percent, a litt1e Ie s than 5 percent 
of the entire State is included in to'wns and improved farms. 
These facts are important \yith re pect to the distribution of re-
ported cloudburRt flood. and their relative economic a peets. It 
is al 0 highly important that the facts relative to types of land, 
soils, rainfall, and natural vegetation be given proper and serious 
con ideration in all plan. for the develol ment of vegetative cover 
and its probable relation t o . uch floods. 
eLI lATE 
GENE RAL DISCUSSION 
Utah is broadly cIa..:sified as behlg 'n the temperate zone. It 
clima te is e..3sentially emiarid, \vith ome\\ h3 t different charac-
t ri tic in the t wo m C1jor ca. t and \ve t se2.tions rc ulting physio-
graphically from the be ITier fanned by the Via atch l\lountaiIr 
and High Plateau , \vhich extend diagonally south\vestw'ard aero 
the State. The easonal tenlpel'atur e eli tribution is about the 
same in both ection but there are marked differences in the 
Qca onal di. tribution of precipitation. 
The a\ erage altitude of the State is approxhnately 5,500 feet 
c1bove sea level, \vith a lr \v of 2,500 feet vhere Beaverdam Creek 
crosses the boul1l1al'Y in the southwest corner, and a high of 
13,498 feet at Kings Peak, in the Uinta Mountains in the north-
eastern part of the State. 
CLIMATE 31 
With variations in altitud there are \vide variations in tem-
perature and precipitation. The nlaxin1u~ ter:lpe~ature on r~c?rd 
i 116° F., the minimu111, -500 F. The chstnbutIon of preCIpIta-
tion over the State \vith relation to areas and altitudes is hown 
in figure 1. 
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Approximat ly 22 percent of the State, in 0 ~ near the moun-
tains and upland areas, has an aver, g annual precipitation of 
15 inches or more. About 0 11 rcent recejves 10 to 15 inches 
annually, and 40 percent from 5 to 10 inches. The remaining 
8 percent, comprising principally the Great Salt Lake Desert, 
receives less than 5 inche a year. 
The greater part of the State's population is concentrated in 
th habitable area of highest pl'ecipitati n. The e areas are the 
valley along the t!'eam cour e and the fertile fans built up by 
the streams as they emerge from their canyons. Thi charac-
teri tic of population developnlent is quite natural if it in realized 
that irrigation is essential to all successful agriculture in the 
State, because the mean State-wide annual precipitation i ~ about 
12 inches, and this is not sufficient to support more than a scanty 
vegetation. 
Some salient a pect of Utah' clinlate are shown in figure 2, 
covering the 48-year period from 1891 to 1938, inclusi e. 
It is interesting to note that for southern and ea tern Utah 
prepared from records of the United States Weather Bureau 
July and August are the wettest months of the year, wherea' 
June, July, and Augu t al'e the driest in the llorthern and we tern 
part', June has Ie s precipitation than any other month. The 
aridity of the climate is indicated by the average nunlber of day 
in each month on which 0.01 inch or more of precipitation wa 
recorded. Precipitation of consequence is reported on an average 
of 59 days a year for the State as a whole. 
METEOROLOGY 
GE~ERAL STATEMENT 
The principal ources of moi ture for the C~tat " rainfall are 
the Atlantic and Pacific Oceans. The air ma'ses originating over 
the Atlantic Ocean and Caribbean ea travel weBt\val'd in a 
wide swing across the Gulf of Mexico and the Rio Grande Valley, 
Those from the Pacific Ocean travel eastward. From both air 
masses the mountain ranges and highlands "wring out" consid-
erable water, and the de ert areas at the lover altitudes remain 
relatively dry as compared to the upland areas. Thus in all part 
of the State topographic obstructions materially influence the 
precipitation process. Conditions favorable for precipitation may 
exist for two or three days, for a week, or rarely for as long as 
two weeks, but on the average they nlay be expected to occur 
slightly oftener than twice a month over the intermontane 'Vest. 
Storm-producing conditions not uncommonly prevail over large 
area involving parts of several States, but pre ipitation may be 
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" potty." For example and relatively heavy rain 
over Arizona and N \V ! lLy i 0 a 1 often accompanied or f01. 
lo\ved by appreciable PI' c:pitafon in the outh rn part of Utah 
and only a trace, or none at all, o ,reI' the northern part. IVloisture 
content of the air i highly imporb~nt in it relation to precipita. 
tion. Storm periodf' of sjnlile: r baro.l1etric and thermal condition 
may yield only a trace of moj ~tllrc or a copious clo·wnpouf, depend. 
ing 011 the initial quantity of Dloisture in the air mas . 
ST Rill COt It ~ES 
Throughout the vint 1 "eason over the entire State of Utah 
all stornl. enter the State f on1 ~outh\\'e t to northwest travel· 
ing eastward. IVlo. t of tll ,unlmer rains occur in thunderstorms 
or as thunder ho\ver , apd the mit ah" mD. es connected with 
these stornlS ent r the St.~ \. A fl'OTI1 the dire~tion of the Gulf of 
1\lexico. Thu ', the outh I'll d llcl ea 'tern parts of Utah, becau .e 
of topographic characteri. ics th{ t favor continued lifting of the 
\vann, rnoi 't air masses, r ceive more 'umnler precipitation than 
the northern and \vestern pnl'tf1., beyond the Wasatch divide. 
STOR;\l TYPES 
This report is chiefly concerned \yith the heavy summer raine 
in Utah. Apparently the e are of b 0 distinct type : (1) The 
steady or cyclonic tornls, \vhich are not very frequent and may 
1'e ult in a large total precipitation but ale pread over a pro-
tracted period and have relatively small intensities; and (2) 
thunder, tonn , which generally include the violent downpours 
of brief duration and high intel ,-'ity con1n10nly kno,Vll as "cloud· 
bur ts." Of the e t\VO types the cyclonic storm, which is charac· 
tcrized by rather intensive lo,v-pressure areas, is less common 
in the summer. On the other hand, summer conditions over the 
arid West often produce ,vide areas of uniform atmospheric 
pre sure ,vith a pronounc d north\vard flow of warm, moist air 
of tropical origin from the Atlantic and Caribbean regions. The 
moisture content of the air in this \ya "m current, ·which not only 
is of direct influence on the an10unt of precipitable water but i 
also of indirect influence on the . tability of the air, is largely 
dependent on the position of the hi .-;h-leYcl anticyclone. Then if 
convection by any mCe: 11S is initiated \vhen the moisture content 
is high a cloudburst torm may re ult. Such torms may be ex-
l ectec1 during periods of hi~'h temperature \ hen conditions are 
rno t conducive to convection. 
CYCLONIC STORMS 
he cyclonic tYP8 of :storn1 i~ ;'ho,,'n by thc \veather map in 
plat 7, and an analy is of uch a tonTI \vithin the period Septem-
ber 21-25, 1930, inclu ive, is sho\vn by the charts in figure 3· 
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Although more than 1 inch of rain fell in a 6-hour to 8-hour period 
on September 22 to 23 and varying amounts in other period, 110 
heavy damagil1Q,' runoff resulted. In storms of thi kind, if a 
1 elatively heavy fall occurs in the mountains for any great length 
of time, high-\vater stages are built up in the streams leaving 
the larger drainage basins. Smaller streams, however, having a 
much greater channel capacity per square mile of drainage area, 
require the concentrated violence of a cloudburst to produce a 
dangerously high runoff. 
THUNDERSTORMS 
The convective form of thunderstorm is much more prevalent 
in Utah than the general air-mass form. The sharp topographic 
features and widely varying thermal conditions are conducive 
to the development of convective storms. The area covered by this 
kind of a thunderstorm is definitely limited by the extent of the 
convective action. If such a storm passes over a rising terrain, 
uch as the face of a mountain range, it is augmented in violence 
in proportion to the additional altitude reached by the unstable 
air masses. Any delay or interruption of the storm travel is only 
temporary and shows itself as a longer period of high intensity 
and a greater volume of precipitation. 
The general air-mass form of thunderstorm is rare in Utah 
except in spring. However, a notable example of such a storm 
occurred August 13, 1923, during which record-breaking precipi-
tation was recorded along the west face of the Wasatch Moun-
tains for a distance of 70 miles north of Salt Lake City. Devastat-
ing floods poured from practically all canyons along the affected 
zone. 
Of all the cloudbursts studied in Utah, the great majority were 
in July and August, the 'warmest months. Most of the remainder 
"\ ere in June and September. Furthermore, regardless of date, 
the greatest number occurred during the interval between noon 
and sundo\vn, or early evening, the period of maximum diurnal 
temperatures and most intense convection. The fact that seve.ral 
damaging downpours have been reported as occurring durmg 
the night does not necessarily detract from this statement. 
The damaging effects of heavy rains are proportional to ~he 
rates of surface runoff, which are limited by the rates of raW" 
fall, and as only high intensities or rates in excess of the rate at 
\vhich the surface can absorb or retain water cause appreciable 
runoff it is obvious that the cloudburst on both accounts is poten-
tially a source of danger and destruction. The many records of 
disastrous storms and mountain floods in Utah include only one 
or two i alated torms that were not of the thunderstorm type. 
CLIMATE 37 
It should be kept in mind, however, that not all thunderstorms 
ccompanied by excessive precipitation. To produce a large are a "1 dOt· 
volume of rainfall under barometrIc and therma con fI lon~ ~on-
ducive to cloudburst there must be a large volume 0 mOlS ure 
available for condensation and ~e~hanism fo~ t~e flow of ~he 
oisture to the region of instabIlIty. The COIncIdence of hIgh 
:oi ture content and strong convection necessary to produce 
disastrous storms is the exception rather than the rule. 
Cloudburst storms recorded by the United States Weather 
Bureau at Salt Lake City in August 1923 and August 1931 are 
shown in plates 8 and 9. 
On the evening of August 13, 1923, northern Utah was struck 
by the severest cloudburst in its history. Hundreds of acres of 
land were destroyed by floods from the canyons, homes were 
demolished, utilities damaged, and at least nine persons were 
I/J 
~ A 
90 ~25.8 rr---,-----:---:--.,-----.,-----'-r------, 1.0 ~ 
:c ~ W l.) 
" OC Z 
~ ~ ~ 
::l I/J 
~70 ~25.6 ...... J 0.5 ~ 
ffi a. i= 
0. U ~ ~ ir a: 
f- ti (3 
50 o~25.4 LIJ 
OC Au8.II,1923 Aug.12 O.O~ 
~ 
CD 
0.25 t----t:t+----+---l 
en .20 r----17":;t-----+---l 
w 
:I: 
o 
Z 
~ 
Z .15 r-----t77t----t----l 
o 
i= 
~ 
0: 
o 
~ .10 r-----t?ijj---:T=-o-:-t a-:"'.-1.-2-3 4---1 
inches 
.0 ;';-;:::-~.J.J...":':-"'-LJ.:..L...L~~L-. __ 
6p.m. 7p.m. 
Aug.13,1923 
FleUR B 
S E (-Characteristics f 1 db 
tales Weather BUl" Soc ou urst storm of August 13, 1923. From records of United 
eau at alt Lake City. 
'J CLOUDBURST FL ODS IN UTAH 1850-1U38 
drowned. The characteristics of this storm and the barometric 
and thernlal condition at Salt Lake City from August 11 to 13 
inclusive, are shown in figure 4. Unifornlly high temperature' 
and pressure prevailed prior to the storm. As the storm de. 
veloped the barometric pressure and temperature fell rapidly, 
Figure 4, A shows the hourly quantities of precipitation during 
the storm, and figure 4, B ho'ws the 5-minute intensities, a 
recorded by the tipping-bucket gage during the most violent 
period. Of the total of 1.23 inche of rainfall, 0.96 inch fell in a 
period of 25 minutes. On ground with an absorption rate of 1 
inch an hour, 0.54 inch of this vvould be surface runoff. 
The volume and intensities of precipitation in the higher alti. 
tudes must have been greater in order to produce the terrific 
canyon floods. 
Another torm of this kind occurred August 13, 1931 (fig. 5), 
It was not so severe as t at of 1923 but 'was evere enough to 
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cau e cOll"iderable damage .. Two ImFudflo:v-' teme:g:d. f~~om the
l S between alt Lak CIty nllC i armIng OD, lJulylng evera canyon $8 000 
t 10biles on the State hig}1\'vay. The tate spent over , au on t . t' f th' t 
. learing away the debris and mud. harac erlS IC 0 IS S orm 
mc h . fi 5 f m record at Salt Lake City are S o\vn In gure . r~ain fell at alt Lake City during thi storm ~t the ra:e of 
0,85 inch in 35 minutes, and of that ,amount ~. 77 Inc~ fell In 15 
minutes. Initial intensities ,vere so hI )'h that In 15 mInutes 0.50 
inch would have run off from a ground. ul'face capable of absorb-
ing 1 inch an hour. 
A mixed form of storm is illustrated in plate 10 and figure 6. 
The weather maps (pI. 10) cover the storms of August 23 to 
30, 1932. Precipitation ,vas recorded from the 26th to the 29th 
(fig, 6), but the 26th and the 29th had the greatest rainfall. 
Cloudburst propensities 'were 111anife t ('4t the beginning of both 
torm", but no strong convection develop d. There ,vere only t,vo 
5·minute intervals on the 26th and one on the 29th with fall 
ufficient to have caused surface runoff from ground that would 
absorb at the rate of 1 inch an hour. 
RELATION BETWEEN ~ TOR. L A TD LTITl~DE 
The relation of altitude to precipitation in Utah has been the 
ubject of several research tudie ,:,B bu definite mathematical 
relationships have not been found. It is apparent, ho,vever, that 
the mountain range. and the upland plateau areas get more pre-
cipitation than the lowland and d ert areas. Some exc ptionally 
hea,:y tOl'm have been recorded at valley station , but they are 
too mfrequent over the tate a a '\ hole to account fol' the cata-
cly'mic flood that Occur almo"t an! ually in various parts of the 
tate. 
,E, timates of runoff from several flood canyons ba ed upon the 
~lIllmum amount of \vater requirocl for the liquefaction of the 
Immen e debris waves indicate rainfall generally far in excess 
of, any. torms recorded at 10'wland tations. It is apparently 
aXlOma~lC that a thunderstorrl1, in impinging upon a mountain 
r;nge, IS materially augmented bo h in violence and in degree 
~ cOl~den ation and rainfall. The incr clible runoff and erosion 
le ultmg from . I h Th d a Ing e eavy cloudburst 'upport this hypothesis. 
t .un erstorms and cloudbursts Ul e Ino .. t common in the Inoun-e~ll1~ and upland areas, and therefore these area undergo greater tio~ lOndOWll1g to the gr ater volume and inten ity of precipita-~he teep declivitie' and \ ell-defined catchn1ent basin . 
II Alter. J. Cecil N 1 ". 
ClYde. G. D .• Rela;ions%ma preCIPltabo~, in , Utah: Mont:t1y Weath r Review Sept. 1919: 
northel'n Utah: Monthl p belwe n p~'ecIPltabon in valleys nnu on adjoining mountains of 
Y Weathel' R VIew MUl'ch 19~1, vul. u9, Ill.l. 113-117. 
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CY OF THUNDERSTORMS AND CLOUDBURSTS 
FREQUEN t' the 
, rms and cloudbursts are more frequen In 
Thundelsto t f the State than in other parts, but 
nd eastern par sOd t 
oU,thern a arse settlement of these parts the storms 0 no OWJ~g to the ~~ntion accorded them in more d~nselY populated 
rec:lve the ~rand Junction, Colo., which is ad] acent to south-
regIOns. Ath . ately twice as many thunderstorms occur eastern Uta , approxlm 
a at Salt Lake City. . 
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FIGURE 7.-Average annual distribution of thunderstorm days at Salt Lake City. Average 
annual number of thunderstorm days was 35 for period 1904 to 1938. 
The number of thunderstorm days reported, however, varies 
widely at any given place. For example, the number of days in 
anYone year since 1910 on which thunderstorms were noted at 
Salt Lake City varies from 17 to 56. A thunderstorm day is de-~ned by the United States Weather Bureau as a day on which 
lIghtning is een or thunder is heard from the station, but not l~eces al'ily accompanied by precipitation. The relative distribu-
bon of thunderstorm days, as reported at Salt Lake City, is shown 
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in figure 7. The months of July and Augu t alone include about 
45 percent of the total number for th year. 
CLOUDBURST INTENSITY DURATION 
GENERAL STATEMENT 
In most tudies of storm runoff, the investigations are handi-
capped by rather meager precipitation dat . In the smaller drain. 
age areas the lack of precise records of sho "t-time intensities is par-
ticularly serious. Only in are under close investigation are such 
records available. 
The rates of runoff ensuing from a cloudburst storm can only 
be completely accounted for by a rather extensive study of the 
relative intensitie of precipitation during the storm period. In 
a semiarid region, uch as Utah, a storm yielding an inch of rain 
in an hour or Ie s is unusual, but if that amount were evenly 
distributed through the p riod of it fall the intensity would 
scarcely exceed the common rate of absorption by natural ground, 
'¥hen analy is shows, ho,vever, that more than 60 percent of that 
amount Inay have fallen in only 20 percent of the time, the disa -
trous effects of surface runoff are quite explicable. 
Some storm are on record in which the n1axim urn intensity 
occurred in the first 5 minute , and other rarer examples are 
found in which the maximtun did not occur until near the middle 
or even the latter part of the stonn. Sufficient data are not avail· 
able to determine ,vhether gage placed along the line of travel 
of a thunderstorm would all sho,v the sanle intensity distribution, 
thus further complicating the analysis of runoff. 
Records of rainfall intensities in this region are scarce over 
any lengths of time for the upland areas. Some records are avail· 
able for Salt Lake City and Modena at the offices of the United 
States Weather Bureau at tho~e place. Record for shorter 
periods have been compiled at the Great Basi 1 Experiment Station 
of the Forest Service on the Wa atch Plateaus east of Ephraim, 
established in 1914, and also at the Davis County Streamflow 
Laboratory of the Intermountain Fore t and Range. Experiment 
Station of the Forest Service on the Wa atch Front in Davi 
County, establi hed in 1936. But \vithout additional data it is not 
yet certain that thunder torms in other altitudes and latitudes 
follow the same inten'ity distribution. It is generally accepted, 
however, that during the travel of a torm over the ,vindward 
slopes of mountain ranges convection is orographically aug-
mented, 'which reo ults in great l' int n ,ities and a generally 
greater total of rain at the foot or the slope". It . eem reasonable 
to assume that duration, total fall, and int l1siiies are all pro--
U 'ITU: 0'1''1'0''-1\\00]) 'AI'-!) 0'\ . "\SAT Ll ({.<\'\JGE 
ole lroughliJ...f> U ·"hapt'cI prolilt' of Irlacial{' ,J Ilwunlaill valle" 
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, tely affected and that w ha t is known to occur atone spot 
PortlOna 1 th bly takes place on a greater or smaller sca e at ano er. presuma 
INTENSITY DURATION 
Meteorological data for 18 note\~orthY. clou.db~rst . torms at 
Salt Lake City were studied for the I~tenslty dIstrIbutIo~ of p:e-
, 't tl'on All these storms were definItely of cloudbur t IntenSIty 
Clpl a ' . 
and several were violent enough to cau e serIOUS damage. 
From the tipping-bucket record sheet the successive 5-minute 
'ntensities were compiled for each storm, care being taken to ~elect the intervals so as to include the most intense perio~ of. the 
torm in one interval. To avoid the effect of spasmodIC lIght 
showers, which sometin1es succeed the downpour, the period \vas 
considered terminated when the intensity fell to less than 0.01 
inch in 5 minutes. These latter periods account for very little rain. 
In order to analyze these storms comparatively, the interval 
selected for each were rearranged so that the maximum intensity 
was placed in the first 5-minute interval, with other intervals 
following in decreasing order of intensities. 
In figure 8 three of the 18 storms are shown graphically, first, 
~ howing the variations in intensity as they actually occurred and 
then with the intensities arranged in descending order of magni-
tude, In an actual torm, preliminary fall often satisfies, at least 
I partially if not completely, the requirement of initial interception 
and surface detention and permit the maximum intensities to con-
tribute to surface runoff, which is then reduced only by the infil-
tration. In the rearranged storm the initial requirements of 
interception and detention must be satisfied during the high in-
tensity period, which has the effect of reducing the maximum 
intensity. As far as the scantily vegetated watersheds of the semi-
arid West are concerned, thi difference does not appear impor-
tant. For the purpose of comparing storms an assumed infiltration 
rate of 1 inch an hour has been applied to these stonn graphs 
reg~rdless of the actual hydrologic conditions that prevailed 
durmg the storms, but no interception and surface-detention fac-
tors have been applied. The excess over the infiltration rate there-
fore represents theoretical surface runoff from a small unit area 
of expo ed ground. In the decreasing-intensity arrangen1ent of 
the storms the cumulative percentage of precipitation "F" is 
p~otted against the percentage of duration "T" from the begin-
mng of the storm. Percentages rath l' than dimensional data 
were d' d 
. ~ e. In or er to reduce torn1 of wid ly varying total 
reCIPltahon and duration to a tandard ba i of comparison. 
egardle of volume of precipitation or duration, the shape 
693988-4.6_4 
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of these graphs approximated very closely the simple hyper· 
bolic expression F == T in which a and b are constants de-
a+bT' 
termining the curvature and therefore the intensity deviation 
from the mean for any given storm. 
This formula is similar to the dimensional formula developed 
by Meyer34 for storms of 5 to 120 minutes' duration. The advan-
tage of using the percentage relationship lie in the fact that with 
:u. Meyer, A. F., Elements of hydrology, 1928. 
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k W
ledo-e of only the duration and total precipitation of a cloud-
no b b h' h burst storm and with selected values of a and w IC range 
ithin narrow limits generally, any cloudburst storm can be 
;:constructed. The relationship between a and b, which are inter-
dependent, is expressed by (a + 100b) == 1.00. Safe aV,erage 
values were found to be a == ,18, b == .0082. For the average Inten-
sity for any interval from the beginning of the storm I av 
L, and for the theoretical instantaneous intensity I 
a+bT 
MIL )2' M is the mean intensity for the entire storm. Com-
(a+bT 
puted intensities for the storms represented in figure 8, using 
the above value of a, are as follows: T == 5 percent, F == 23 per-
cent; T == 10 percent, F == 38 percent; T == 20 percent, F == 58 
percent; T == 50 percent, F == 85 percent; T == 75 percent, F 
98 percent. 
FACTORS INFLUENCING INTENSITY 
A considerable variation in the intensity-duration behavior 
may be expected in light storms. The causative forces of storms 
and their relative importance are defined by Humphreys33 as 
follows: 
(a) Reduction of temperature, volume remaining constant; (b) reduction 
of volume, temperature remaining constant; (c) a combination of tempera-
ture and volume changes that jointly reduce the total vapor capacity. 
In nature (c) is usually most applicable. 
Briefly, the volume of precipitation from a thunderstorm and 
the violence with which it occurs depend upon the degree of 
saturation of the air masses, the changes in density or pressure 
and in temperature, and the rate at which these changes take 
place. As intensity-duration studies indicate a systematic varia-
tion independent of the volume of storm rainfall, it must be 
deduced that temperature, which change greatly during a 
thunderstorm, must have a great effect not only upon the amount 
of condensation from a mass of given moisture content but also 
~pon the ~~apidity with which the condensation transpires and the 
resultant Intensities of precipitation. 
Te~perature change is apparently the most important factor 
affectIng the amount and rate of condensation and precipitation t~ee fig. 9.) For each storm the temperature drop was taken fro~ 
, ~ thermograph record sheet and plotted against corresponding 
~.a ues of the factor a in the hyperbolic intensity-duration func-
~ns. The correlation, although not exact, is nevertheless con-
s.; Humphreys, W . . 
. J.J PhYS1CS of the an, 2d ed .• McGraw-Hill Book Co .• Inc., p. 247, 1929. 
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FIGURE 9.-Association of temperature drop with deviations from mean intensity. Point.; 
on chart are values of a c mputed for individual storms recorded at Salt Lake City. 
spicuous, especially when it is borne in mind that the temperature 
change is only one of the several variables which may be present 
in the complete relationship. 
With increasing magnitude of temperature drop, the value for 
a decreases. As a decreases the curvature of the intensity-dura· 
tion curve becomes sharper. In general, then, it appears that 
almost regardless of the volume of precipitation, duration, or 
initial moisture content, the relative violence of a cloudburst j 
influenced mainly by the temperature change undergone by the air 
mass involved and that the greater the drop the greater will be the 
deviation of the intensity from the mean. 
In figure 9 the storms were plotted to bring out the effects of 
quantity of fall, if any were present. It is noted that the heavier 
storms, those in excess of 0.40 inch of total precipitation, show 
a clo er agreement than do those yielding less than that amount. 
It is also noted that the heavier storms were accompanied by 
greater temperature drops and, moreo\ er, that all points tendeo 
to fit more closely in that zone. This merely indicates that with 
an air mass of average 1110i ture content the degree of conden a· 
tion depends upon the thermal change. The better fit in the higher 
part of the curve illustrates the fact that the greater the thermal 
change, the more its effect dominates that of the other variable, 
The operation gains in tability and precision as the determinate 
factor of nloistul'e content and temperature drop increa e. 
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. tant factor in bringing about variations in the 
, Ano,the~ts~J~~tion is the position of the ,recording rain gage 
lOtens1ty t to the center of convection. It IS apparent that the 
with res%ec th influence of a single thunderstorm is definitely ~re~ ~nb e\he eextent of the convective activity and th~t only a lJmlt~ y II ~ in the center of the to"m is subJ ected to 
relatively sma ~I ~a 
th higher intensIties. 
e . d of the area covered at any in tant by a thunderstorm 
Anb 1 e~ ed through a consideration of the storm's velocity and can e gaIn . t t' 
1 th of the precipitation perIod recorded by a s a Ionary the eng . ·t t' . 20 to 30 The duration of the period of preclpl a Ion IS ~;:tes on the average, though rarely it may. be an hour or more . 
Thunderstorms may have a horizontal velOCIty of roughly 30 to 
50 miles an hour in this region. Thus, the area affected by the 
t rro at any instant has a length and breadth of from 10 to 25 ~~les on the average. It should be kept in mind that this re~ort 
is dealing with excessive, unusual storms and does not conSIder 
the ordinary, light, brief, cattered summer thundershow~r. . 
Furthermore, as the intensity records show, the ~erlod In 
which the dangerous intensities occur is only about 20 percent 
of the total duration of the storm, 0 that the actual extent of 
the endangered area at any moment is relatively small, say 5 to 
25 square miles, assuming a circular distribution \vith a diameter 
of 2.5 to 6 miles. 
This accounts for the generally localizd effects of cloudburst. 
In general, the smaller the catchment area, the greater the pro-
portionate excess of discharge induced by a thunder torm in a 
critical location. A flash flood of 2,000 second-feet or more from 
a drainage basin of 4 square miles is a potential agent of destruc-
tion; the same flood, contributed by a small tributary to a larger 
stream, may not equal the normal spring peak to which the 
channel is accu tomed. 
In accounting for the variable effects of cloudburst on tream 
flow, consideration should be given to the relation between basin 
alinement, the direction of storm travel, and the position of the 
basin with respect to the storm center. 
RUNOFF UNDER THUNDERSTORM INFLUENCE 
Runoff occurs from drainage basins whenever the rate at which 
water accumulates exceeds the rate at which absorption and 
evaporation take place. As a single thunderstorm seldom affects 
any given area for more than an hour the effect of evaporation 
is negligible. The rate of absorption varies from practically 
nothing, as on roofs and surfaced roads, to as much as 11/2 inches 
an hour. 
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T\vo other factors of rainfall retention must also be satisfied 
befole free di charge takes place: (1) Interception by vegetation 
and (2) initial or surface detention. Interception by vegetatio~ 
on the near-barren lands of the semiarid and arid West is gen. 
erally slight, and the proportion of the total fall of a heavy cloud. 
burst thu affected is insignificant. 
Initial detention is defined by Horton36 a "a surface layer of 
,vater which accumulates before run-off begins." He estimate' 
the total amount of rainfall retained because of factors that might 
properly be as ociated with initial detention to range from one· 
eighth to three-fourths of an inch for fiat, near-barren areas and 
fron1 one-half to 1112 inches for cultivated fields and for natural 
gra lands or forests. On slopes of 35 0 or more, such as occur in 
the drainage basins of Utah, it is believed that the values of 
initial and surface detention are less than those indicated. 
In general, the regimen of thunderstorm precipitation consi t, 
of a b ief period of light intensity merging quickly into the maxi· 
mum intensity. The maximum lasts for only a few minutes and 
then tapers off rClpidly as the storm passes. The extreme rates of 
rainfall in the mountains of Utah are not definitely known. Storm 
recorded at Salt Lake City have shown an intensity lasting for 
brief period as high as 0.40 inch in 5 minutes (4.8 inches an 
hour) and yielding more than an inch of rain in less than an 
hour's time. An unusual cloudburst occurred July 7, 1933, in 
Bryce Canyon, in the High Plateaus (8,000 feet in altitude), 
which lasted only 10 minutes and yielded 0.90 inch of rain, 
a rate of about 5.4 inches an hour. The heaviest mountain storm 
undoubtedly exceed those recorded in the lowlands, both in inten· 
ity and total precipitation. 
Under such rates of precipitation only the densest vegetation, 
characteristic of climatic conditions that differ greatly from tho e 
in Utah, can effectively retard and prevent surface runoff. In 
the Utah flood canyons under sur, ey vegetal cover was generally 
~parse and the retention value of the surface and its cover. L 
vrobably in the 10\ver range sugge ted by Horton. 37 Even dUrI~g 
the heaviest cloudburst storms the period in \vhich the intensIty 
rate markedly exceeds the absorption rate is only about 25 to ~O 
percent of the total duration. Probably in some parts of the ba~lll 
subsequent rain of an intensity less than the average absorptIon 
rate falls on ground covered \vith excess water or on imperviou' 
ground and contributes some\vhat to surface flo\v. At any rate 
the period of significant direct contribution to runoff rarely eX-
3ft Horton, R. E., Surface run-off phenome : Horton Hydrol. Lab. Pub. 101, p. 14, 1936. 
:r. Horton, R. E., op. cit. 
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d 20 to 30 minute . For thi reason only sn1all drainage 
cee S .th concentration periods of less than 20 to 30 minutes 
areas WI h f th 
,'11 experience maximum runoff. In the larger areas muc 0 e 
wI ..t !'face flow is absorbed In tranSI . 
su Precipitation records on the higher catchment areas of Utah 
are scarce. Furthermore, when an u~usual s.umn:er fl?od. has 
occurred in a stream on which a gagIng 'tatIon IS maIntaIned 
tl gage has frequently been washed out by the flood. Thus, most 
l:ximum discharges recorded for summer floods in the mallet ~reams are necessarily estimates, the making of which is com-
plicated by the fact that the stream beds are steep and tortuous 
and the flood waters choked with debris. 
In three of the small streams in Davis County rough estimates 
of the volume of debris added to the fans during the floods of 
1923 and 1930 were used in an effort to arrive at the flood di -
charges. These floods were virtually mudflovvs, and knowinO' the 
approximate time required for the discharge and the volume of 
water (through shrinkage and porosity tests) required to liquefy 
the debris, a very rough estimate of discharge is given in the 
table on page ______ . In arriving at these figures several field meas-
urements were made of shrinkage of flood material entrapped in 
"ties, barns, and other buildings by determining the depth of the 
material that had settled on the floor as compared to the height 
above the floor of the original mud marks. The specific gravity 
of solid material and dry weight of soil samples furni hed a 
basis for a rough comparison of the results of these studies with 
"orne made by Eaton3 in California, in \vhich saturated debris 
made up approximately 70 percent and additional water 30 per-
cent of the flood material. On the basis of this relationship, which 
i believed to be w~ithin acceptable limits of accuracy for the 
floods here Ii ted, each cubic yard of depo it had 1 ~7 time a 
much volume in a flood state a in the dry state. Moreover, if the 
depo ited material has a dry porosity of 30 to 40 percent the 
. , 
monng flood material will contain ,vater in the following per-
centages: 
30 X .70 + 30 = 51 percent 
40 X .70 + 30 = 58 percent 
The total yardage of debris deposited on the flood fans by the 
torms tabulated \vas e timated in the following manner: 
(a) Depth of deposits wa noted on partially submerged fence 
po ~' wagon wheels, sheds, and other objects. 
( ) Profiles were made aero the fan from natural ground to 
natural ground. 
193:l1S Eaton , E. Court)andt, Flood and erosion problems and their solution' Am Soc C E Trans 
, PI>. 1302-1362. . . ... • 
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(c) Conservative consideration was given to all oral state. 
ments by local inhabitants. 
The determination of the duration of flood flow is based on 
numerous interviews and a careful analysis of field observations 
from all sources of information. Obviously a great deal of per. 
sonal judgment enters into these determinations, and other in. 
vestigators may disagree considerably with the results. The aver-
age discharges for the floods here studied .are based on a total 
water discharge of 52 percent of the movIng flood material in 
cubic feet divided by the estimated duration of flow in seconds, 
Estimates of flood discharges in seve'ral Utah streams 1 
Stream Locality 
Steed Cree _ _ ______ Farmington_ 
Dads Creek _____________ do ______ _ 
Farmington Cr ek 2 ______ do ______ _ 
Parrish Creek_______ Centerville __ 
Price River 2 ________ Helper _____ _ 
Snowslitle Canyon__ Provo ______ _ 
1)i charge in Oi charge in second 
second feet feet p'r quare mile 
Drainage -
area A v('rage 
tor 
duration 
of 
Dato or flood (square 
mile ) Average Maxi-
mum 
Maxi· 
mum 
2.42 
1.4 
7.0 
2.03 
530.0 
1. 17 
fla h flood 
1,120 _________ 460 __________ August 13, 1921. 
810 _________ 550 __________ Do. 
_ _ _ _ _ _ _ _ _ _ 2, 450 _ _ _ _ _ _ _ _ _ _ _ 350 Do. 
1,0-i0 ________ 515 _______ ___ July 10, 1930. 
_________ J lO,OUO ___________ 18. eptemberl92,. 
060 ________ 565 _____ _____ July 13, 1933. 
1 Except as otherwise indicated, estimatet were based on volume of water necessary to fluidify 
debris deposited. Any excess water would increase the figures. 
2 Data taken from table by C. S. Jarvis in "Low dams," prepared and published by Water· 
Resources Committee of National Resources Committee in 1938. 
3 Discharge indeterminate owing to extreme floods of that period, but estimated as between 
9,000 and 10,000 second-feeet. 
The effects of varying periods of concentration, confined areas, 
and brief duration of cloudbursts are indicated by the stream 
discharges. All these streams have an average annual discharge 
of much less than 1 second-foot a square mile. The peak flood in 
the Price River was 60 to 70 times the average annual discharge, 
whereas the streams with the smallest drainage areas had flood 
flows for brief periods that were 2,000 or more times the average. 
Most of the cloudburst floods originate in regions below the 
8,000-foot altitude, in streams more or less directly exposed to 
the direction of storm travel. A few areas that are not greatly 
affected by cloudburst storms are found at altitudes almost in· 
variably above 7,500 feet and in rather sheltered positions topo· 
graphically. These areas usually have a dense forest cover an~ 
a thick layer of pine needles and other forest litter, which indl' 
cates a natural balance between the factors of precipitation, 
absorption, and interception, and the rate of occurrence of storms 
of sufficient violence to cause destructive runoff. 
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tI·ons are not uncommon that the effects of cloudburst SUgges . 
d mI·g·ht be minimized if the catchment baSIns of the fiood-floo S • 
d Canyons could be planted to a denser vegetatIve cover. ravage . 
In attempts of this kind, however, the fact should be bar.ne In 
'nd that practically all the canyon lands are now bearIng a ~1 nt cover which, in its original condition, is predetermined by 
p ~ural conditions of precipitation, percolation, evaporation, ~ranspiration, temperature, and situation, and that any \vide-
spread attempt to "overload" the watershed will no doubt be 
disappointing. 
The most violent discharges, causing, proportionately, the 
greatest amount of damage, originate in drainage areas of 10 
square miles or less, although some notable floods have occurred 
under thunderstorm influence in streams who e basins range from 
60 to several hundred square miles. It has been estimated that 
some discharges from streams with only a few square mile of 
drainage area have yielded a flash peak flow of 1,000 to 2,000 
second-feet of water exclusive of the large debris load, \vhich 
might double that volume. Some strean1s draining hundred of 
square miles have summer thunderstorm peaks in excess of their 
maximum spring high-water discharges. This is true of the 
Duchesne River, thunderstorm floods in one or more of whose 
tributaries produced abnormal peaks, ,vhich in turn produced 
a crest in the main stream that persisted beyond the gaging sta-
tion at Myton. The drainage area above this station is 2,750 
square miles. 
It is not uncommon for the channels of some of the larger 
streams in Utah to be temporarily dammed by earth and debris 
from tributary drainage basins. This breaks the natural regimen 
of the stream and produces a peak flo,v after the dam is over-
topped and washes out. The Provo River within its canyon in 
Utah County has been obstruc.ted in this fashion several times. 
The. water arose behind the debris deposits, covering stretches 
of hIghway, railroad track, and canyon camp sites for days until 
the mass was artificially removed. In these instances the dis-
cha,rges fom the tributary canyons have been thick mudflows 
whlCh added little free water to the main stream and thus did 
not materially augment its flow. 
t Directions of travel and extent of thunderstorms bear in1por-
ant relationships to runoff from any spec.ific drainage basin. The 
~o~e nearly the direction of travel parallels the cour e of the 
radInage Over which it passes, the greater ,viII be the flood cre t 
pro Uced by any , . °t t' . . gIven preclpl a Ion Inten Ity great enough to 
cause surfa~e if H ' .. 
- , Y. runo. owever, If the dIrectIon of travel is up-
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stream, a substantial part of the precipitation at the lower 
may run off without contributing to the main flood wave ex end 
as the tendency is modified by the condition that the co~ce ~ePt 
tion period in the downstream reaches is prolonged by g~ ~~. 
slopes and characteristics favorable to absorption. n e 
In convectional storms the canyons draining the windw d 
slopes receive the heaviest precipitation, and at times drain ar 
. t . d f b' ages on OppOSI e SI es 0 a range have oth been In flood, as the star 
were ~o~ completely dissipated before crossing the divide. Ho~~ 
ever, It IS seldom that the leeward slopes produce a serious fl d 
runoff. A storm crossing a. long, narro~ valley transversely ;~l' 
affect only a small part of It. However, If the width of the storm 
exceeds appreciably the length of the valley, the entire valle\' 
may receive precipitation of similar intensity. ' 
The storm that struck much of northern Utah August 13 1921) 
t h 
' v, 
was no t e COInmon type of spotty convectional storm but pre. 
sen~ed .some o~ the .characteristics of the general air-mass type, 
\vhIch IS relatIvely Infrequent in the semiarid Vol est. 
It is estimated that flood discharges from . many of the smaller 
catchment basins in Utah range from 400 to 600 second-feet per 
square mile as a result of cloudburst storms, probably 10 times 
that to b.e expecte~ from the rnaximum spring peak. Studies using 
the maXImum sprIng peak discharge for several streams of long re~ord indi?ate that a channel capacity of 5 second-feet per squa;e 
mIle of draInage area is sufficient for streams like the Bear River 
at Harer, Idaho, and the Virgin River at Littlefield, Ariz., rivers 
with drainage areas of 2,780 and 4,400 square miles, respectively, 
whereas a capacity of 25 second-feet per square mile is required 
for streams of the magnitude of Weber River at Oakley (drainage 
area, 163 square miles), the North Fork of Duchesne River (3~ 
square miles), and Little Cottonwood Creek (anproxim'ately 28 
square miles). ... 
Applying the findings of these studies to small streams with 
drainage basins ranging from 2 to 10 square miles, it is estimatea 
that such streams would require a channel capacity of 40 to 6~ 
second-feet per square mile of drainage area for their maximum 
peak discharge of spring runoff. 
CLOUDBURST FLOODS 
GENERAL STATEMENT 
The term "cloudburst" is applied generally to any sudden ana 
E'xc~ssivelY heavy downpour of rain, especially in the mountain 
regIons. In the State of Utah, however, rarely, if ever, is the 
fall during a general cyclonic storm of sufficient intensity ana 
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volume to produce a notable flood in any stream. In the larger 
drainage basins a heavy rainfall on a snow cover will usually 
cause maximum hi~h-water stages, but this cannot be ascribed 
entirely to the rain storm. A cloudburst, as defined in the Century 
Dictionary and Cyclopedia and as used in this report, "is a violent 
downpour of rain in large quantity and over a limited area." In 
Utah it is of thunderstorm origin. A flood produced by a cloud-
burst is usually a flash peak discharge followed by a quickly 
diminishing flow, as shown by the hydrographs of Price and San 
Rafael Rivers in figure 10. 
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IGURE lO.-Typical reg' f' 
due to thunderstorms. lmen 0 Price and San Rafael Rivers. High peaks, July to October, 
The streams most seriousl ff t d b 
those in which tl fl Y a ec e y cloudburst floods are 
freshets to which ~~ ood peak exceeds that of normal spring 
profiles and ch- I e stream c?annel has been corraded. Streanl 
anne cross sectIons are indicative of flood ., . conu -
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tions on the stream. If cloudburst runoff that exceeds materiall' 
the maximum spring peale discharge occurs with sufficient f ·) 
quency, it is then responsible for the preponderance of chan~ei 
cutting and fan building. e 
Gilbert39 writes, with respect to "cloudburst channels" in thl 
region, that precipitation here, as in other desert regions !~ 
extremely irregular and often violent, and ' 
Sooner or later the 'cloudburst' visits e ~el'Y tract, and when it comes th 
local drainageway discharges in a few hours more water than is yielded ~ 
it by the ordinary precipitation of n1any years. The deluge scours out 
channel which is far too deep and broad for ordinary needs and Whic~ 
centuries may not suffice to efface. The abundance of these trenches, in various 
stages of obliteration, but all manifestly unsuited to the everyday condition. 
of the country, has naturally led many to believe that an age of exce siv~ 
rainfall has but just ceased. 
Five-minute intensities of cloudburst storms recorded by the 
United States Weather Bureau at Salt Lake City indicate a maxi. 
mum precipitation of 0.40 inch August 13, 1923, and a similar 
record made by the Forest Service at its Wasatch Front Experi. 
ment Station in Davis County July 10, 1936, was 0.42 inch. No 
records are available from the Davis County station prior to 1930, 
If it is realized that during such storms the runoff occurs in a 
period of minutes as compared to months for the same yield from 
normal sno\v cover and usual rains, the violent oorrasive action 
of the cloudburst flood is apparent. 
In the absence of a mudflow on those streams that are build-
ing fans along the foot slopes of the rnountain ranges the flooa 
that flows from the canyon distributes the detritus from its catch, 
ment basin over the fan by shifting its channel from time to 
time as the sediments clog it. As the canyon wears deeper at it' 
mouth and the stream discharges at a lovver level, the upper part 
of the fan is excavated and a new fan modeled with lower apex 
and lower grade. In a general way the coarsest alluvium remaim 
nearest the mountain and the finer is farther removed, but thf 
sorting is very imperfect, and heterogeneity is a characteristic of 
the fans. 
Some conception of the behavior of cloudburst floods may bf 
gained from the following descriptive accounts of eye witnesse , 
On August 6, 1901, one of these floods came out of the canyon 
a t the settlement of Milburn, in the northern end of Sanpete 
County. The editor of the Mount Pleasant Pyramid watched it 
from the rear platform of a slowly moving train. He says :40 
It was an amazing sight * :/: * an avalanche of water freighted wm 
t rees and boulders hurling itself down the mountains. It was really a fearful 
80 Gilbert, G. K., Lake Bonneville: U. S. Geol. Survey Mon. 1, p . 9, 1890. 
to De~eret N ews, Salt Lake City, Utah, Aug. 7, 1901. 
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, ht for down in the valley there were men struggling to get their stock 
Sl~ ;f reach of the oncoming flood. The people of Milburn caught the con-
~~gion of fright, and a panic followed. But before reaching the village the 
water spread out over the plateau, but even then it was about 3 feet deep in 
some parts of the town. 
The Eureka Record gives accounts of no less than 23 cloudburst 
floods in the period 1906 to 1938 at Eureka, a slnall mining town 
in Eureka Canyon about 10 miles west of the south end of Utah 
!Jake. Conditions here are indicated by Timothy L. Sullivan" 41 a 
resident of the town. 
He states that: 
The heaviest rains and floods occur in thi vicinity during the months of 
July and August each year. Seldom a year passes that stonTIS reaching ft.ood 
proportions do not occur during these two n10nths. Eureka's Main Street is 
built near the bottom of the canyon running through the city from east to 
west, and the storm sewer follows the same course on the north side of 
Main Street. Most of the buildings on the north side of Main Street are con-
structed over the storm sewer. Consequently when floods OCC'Lll' these build-
ings are damaged to some extent. 
A typical flood is described by Mr. Sullivan as follows :42 
July 31, 1912, about 4: 30 p.lTI., one of the worst flooc1s in the history of 
Tintic occurred. An unusually heavy rain \vas followed l' y a cloudburst. Just 
before the cloudburst it turned so dark that liQ:hts had t<) be turned on in 
the homes and business houses. Every street in Eureka was 'vashed out. A 
raging torr~nt came down Main Street and the torm sewer to 1.,'''e right on 
the north SIde of the street. The water and debris fron1 the stOL~ sewer 
entered t~e back doors o~ b.usines~ houses and canl e out the front, car rying 
merchandIse o~ all deSCrIptIons WIth the water down the canyon. It wa.-) a 
very unusual s~ght to see cases of canned goods, barrels of beer, and enlpt y 
beer kegs floatIng out the front doors and being washed dO\Nn the canyon. 
The damage to streets and buildings was enormous. 
Among the larger streams of the State the Price River is notable 
for cloudburst floods. One of these is described as follows: 43 
Price, July 20.-Washed out bridges and delayed trains are sonle of the 
~~sUlts of a heavy rainstorIn that struck Price watershed yesterday (July 
h' 1913) afternoon. The D. & R. G. Railr oad bridge at Castle Gate went out 
a 0dut 6:00 o'clock. The Midland Trail bridge above Castle Gate went out 
an when the debr' t d - , that stru IS swep own agaInst the wagon bridge at Ca~ tle Gate 
h 'd ctu~e also went. The flood washed a"vay two hou e at Ca tle Gate eSl es floodmg and d ' . 
wind f . anla~lng numerous others. The water poured into the 
A t ow~ 0 .the bIg boardIng house, creating a panic alTIOng the boarders 
andrdun , StaId to contain $1,000, was washed away fronl one of the hou~es' 
owns ream and t th' 't' '"' for it. ,a IS WI'l lng there are nearly 100 men out searching 
rU:ff a~r~xample of the rather asto~nding amount of cloudburst 
-.. _ m a small catchment baSIn the following description 
tl Comtnunic ' (2c dation to Federal Writers Project of Uta h 
13non ensed from Eureka Record of Aug 2 1912 ' 
eseret N " -
ews, Salt Lake City, Utah, July 21, 1913. 
, , 
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is recorded of a flood from Wood Canyon at Mayfield, Sanpe~ 
County, in August 1889 :44 
At Mayfield the water which did the most damage came down what. 
known as Wood Canyon, which is about 1% miles long. From this can lS 
poured forth a stream of water 6 rods or more in width and fully 5 feet d
yon 
in the center. This torrent came down at a terrific rate. eep 
One man hurrying home to see to the safety of his family 
halted his buggy on high ground near the house and handed th~ 
reins to a son to hold. Upon entering the house 
he found the other five children floating around on a lounge, the water 3 feet 
deep and his wife holding to a cupboard, partly to steady herself and partlv 
to prevent it from falling onto the children on the lounge. * * * Ju;t 
as Brother Jorgensen mashed out a window to make an exit for the water 
the main body of the water reached them. He saw the stable swept from its 
foundati ns, buggy and horse rolling over and over in the seething tide, but 
did not se~ the gallant boy, who stood at his post of duty to the death 
* * * his body was found buried in the luud and jammed under the 
wreck of a wagon a block below. The cattle from the demolished pens went 
rolling over and over like so many logs. 
Depending 01: the area of the catchment basin, the area covered 
by th storm, ar.d the intensity and duration of the storm, the e 
cloudburst floods have various characteristics. On a larger stream 
they may pass u~lnoticed except for a sharp peak, whereas there 
may be a terlific flood wave and mudflows from small basins of 
less than zi square mile to only a few square miles in area. At 
times a giant flood surges down a stream of intermediate size 
and, reaching to unanticipated heights, destroys highways, 
bridges, railroad grades, and other works of man. 
GEOGRAPHIC DISTRIBUTION 
It is apparent from plate 11 that cloudburst floods have occurred 
throughout the State in a promiscuous fashion. Most of those 
recorded, however, have occurred within a zone or belt 60 to 8~ 
miles wide, extending southward through the middle of the north 
half of the State and thence southwestward to the southwest 
corner. This belt embraces the mountain ranges and west edges 
of the High Plateaus that form the drainage divide between the 
deserts of the Great Basin on the west and the Colorado River 
Basin on the east and includes most of the area of the State in 
which the annual precipitation exceeds 10 inches. Furthermore, 
it includes nearly all the towns in the State and more than 70 
percent of the total population. Only a few communities within 
this belt have not experienced cloudburst floods, and a great many 
have experienced several. 
Obviously the geographic distribution of these floods is influ-
enced by the topography. The mountain ranges induce the con-
44 Deseret News, Salt Lake City, Utah, Augu3t !:!3, 1889. 
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t've circulation required for thunder torms and also wring vee 1 f "t from the air me ' . more than the normal an10unt 0 precIpI a-
t' n The canyons and gulley' concentrate the runotff from l~chment basins and pour it out upon a relatively small area 
~~jacent to the tream, greatly multiplying the effects of. direct 
recipitation. Only infrequently do the few settlements sItuated 
fn wide, flat area, R\Vay from these topographic influences experi-
ence any appreciable damage from cloudbursts. 
CHARACTER AND EXTENT OF AREAS AFFECTED 
It is an unfortunate coincidence that the localities most suit-
able for settlement in Utah are also most favorable to the damag-
ing effects of cloudburst floods. In seeking home sites the pioneers 
of the region followed what appears to be the only logical pro-
cedure in a semiarid region. Water is the first essential for 
domestic occupancy and for the production of agricultural crops. 
The alluvial fans at the mouths of those canyons yielding peren-
nial strean1S were the fertile areas where water was near at hand, 
~.nd the slo:r:e of the fan sin1plified the problems of irrigation 
,md drainage. After these ,vere taken up, new settlement follo,ved 
t:p the stream courses, utilizing all the valley bottoms and adja-
cent slopes to which water could be diverted. Flour mills and 
saw mills, both very in1portant in community development, were 
Luilt along the streams that afforded the power supply. Like-
wise, concentrating mills and mining settlements hugged the 
mountain slopes along the drainage courses. 
Generally, by the time a locality experienced its first major 
cloudburst it had become established. To abandon the site and 
withdraw to a safer position seemed economically out of the ques-
tion, so gashed streets were repaired, destroyed buildings rebuilt 
on the old foundations, ruined crops ploughed under, and the 
lands restored, where practicable, in the hope that the fir t flood 
r each succeeding flood would prove to be the last. 
Although it is finally becoming realized that cloudburst flood 
are characterLtic of this region, the residents are so firlnly rooted 
:hatrelocation is more and more impossible of consideration. Thus 
he floods have become one of the costs of occupation. Only a 
very few small settlements have been moved because of flo~ds 
although in at least one community floods in the past 15 year~ 
have cost . . d t In repaIrs an prevention measures as much as the 
otal assessed valuation of the entire community. 
In g l't . d' enera 1 may be saId that those areas in Utah affected 
rectly by cloudburst floods now include or eventually will in-
c ude all lands on alluvial fans, all lands that come within the 
COpe of a possible shift in a stream course, and all lands in or 
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near the bottoms of the canyons and valley within reach of th 
peak flow of such floods or that may be eaten away by corl'a . e 
" SOOn 
of the stream .ch~nnel: A lar?'e p~rt of the InhabIted area of the 
State comes wIthIn thIS classlfica:l?n, a?d the properties includea 
are of all types-urban, rural, mU1lng, IndustrIal, residential ~ 
b 
. ,~ 
USIness. 
FREQUENCY 
A statistical frequency analysis of cloudburst floods in a sin I 
small drainage basin would be meaningless. Unlike the Wi~~ 
spread, steady cyclonic storms of winter and spring, thunde~. 
storms occur in spots, and although during an average summ 
h I l 't " er eac o~a 1 y. may receIve ItS quota of precipitation, it may all 
be receIved In one or more cloudbursts or in a number of ind'. 
vidually inconsequential showers. A stream course susceptib{e 
to cloudburst floods may pass unscathed through a succession of 
years climatically conducive to cloudbursts and then receive a 
cataclysmic downpour during a year of generally feeble thunder· 
storm activity. Some areas, owing to their location and topog. 
raph , are more susceptible to heavy storms than others. 
It is apparent that during certain periods of years, because 
of appropriate atmospheric conditions, many more destructiv1 
floo~s ~ave occurred and will occur in Utah than in other periodsj 
but It IS not possible to predict which specific drainage basin wjjj 
produce the floods. 
Previous reports and discussions of cloudburst floods in Utan 
have popularized the theory that flood frequency is directly d~ 
pendent upon use of the State's watershed areas for grazing. 
This theory either completely ignores climatic factors or imp1ie~ 
that such factors are likewise influenced by man's flocks ani 
herds, The chief manifestations of clin1ate are temperature am 
precipitation variations, which are extremely changeable at an; 
given place. Humphreys,4:i however, finds that the curve of worM 
'" ide precipitation parallels the curve of thern1al variation. ~ 
warmer world results in the presence of more "vater vapor in thi 
atmosphere, yielding greater depths of precipitation. Similarl!. 
as thunderstorms require the presence of warm, moist, electricallr 
charged air masses, the records show that these storms are mort 
numerous and more violent during warm years. 
Although these basic facts are apparently characteristic of worla· 
wide climatic cycles, the relatively small areas affected by the clouo 
burst floods of Utah and those properties of cloudbursts that makei 
coincidence an important factor in determining the time and plact 
of their occurrence make the results of any attempt at a cyclit 
( 5 Humphreys, W. J ., Phys ics of th nil', 2d ed ., pp. 311-:315, 1929. 
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analysis of the flood and thunderstorm data at hand of only 
meager significance. 
It is interesting, however, to note that during the period 1850 
to 192046 inclusive, world-wide temperatures were above the 
period mean for a total of 33 years and below it for 38 years. 
During the higher than normal temperatures 216 cloudburst 
floods were reported in Utah, and during the 38 years of low 
temperatures 155 were reported. The average number of floods 
for a warm year was six and a half and for a cool year four. 
Years of exceptionally numerous and disastrous floods, such as 
1889, 1896, and 1901, were all within high parts of the tempera-
ture cycle. It was also found that in years that were above normal 
in the number10f thunderstorm days at Salt Lake City from 1904 
to 1938, inclusive, the cloudburst floods reported averaged about 
16 a year as against 11 a year for years of subnormal thunder-
storm activity. 
The belief has been encouraged that serious flooding from 
cloudbursts did not commence in Utah until about 1880. It will 
be noted, however, from figure 11 that reports of such floods were 
recorded in 1852, when the settled parts of the State contained 
a total of about 15,000 people and 20,000 animal units.47 These 
vrst recorded floods occurred in a year of above-normal world 
temperatures following a subnormal period of the climatic cycle 
that extended back to the year of initial settlement-1847. 
. Reports Of. floods increased in number through the early decades 
III almost dIrect proportion to the increase in population and 
settleI?ent. Livestock increased in number also but reached a 
peak In 1900 that had been exceeded only once since that time 
and then only slightly, according to the 1930 census. The numeri. 
cal trend of .flood reports, however, continued upward along with 
~he grea~er Importance attached to natural phenomena affecting 
~ma~ hfe and property. A new area is settled, and soon there-
a ter It becomes a source of reports of cloudbursts· a new rail-
road or h' '· ' Ig way IS extended Into new areas crossing creeks and ~as:es, and these areas also become potent{al sources of reports 
o. oods. Communication has Increased tremendously in effi-
CIency news cove ···d d in s .' . rage IS VI VI an detailed, and public interest 
tante~Satlonal news has intensified. These are among the impor-
of actors that have induced an upward trend in the number 
bu;~rt~fS?f floods, although the livestock population has changed 
e SInce the turn of the century. 
by ~~ example of the growth in importance of floods is furnished 
_ e area between Centerville and Farmington, in Davis County. 
68lIUlllPhreys W J . 
til On . ' • ., op. CIt., p. 589 and fig 227 
II ammal " . . 
umt 18 one head of cattle or five head of sheep. 
693988-46--5 
FIGURE ll.-Graphs showing relationship between reports of floods. settlements, and population in Utah from 1847 to 1938. 
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In 1878 floods from two streams deluged adjac:nt farms with 
d rocks and water. Some farm land was rUIned, more was mu , ' . d" th h b . d aged and a team of mules was "badly brUIse roug elng 
am1'ed ~long by a wave of mud and debris. The estimated dam-
carr . th . th 
was $3700 The same streams, along WIth 0 ers In e age ,. . · 
vicinity, flooded again in 1901, 1923, ~nd 1930, ":lth WIdely vary-
ing degrees of magnitude. In proportI~n to the sIz.e of th~ floods, 
however, damage in the areas affected Increased WIth the Increase 
in value of the property. Estimated damage for the floods of 
1923 and 1930 was in excess of $100,000. 
Some of Utah's canyons have ,flooded with more or less regu-
larity throughout their history. Others have flooded violently 
during a two-year or three-year period and then remained quies-
cent for several decades. Willow Creek, in Carbon County, and 
Davis, Steed, Ford, and Parrish Creeks, in Davis County, have 
flooded two or more times in one season. 
The present-day news reporting of these flood events has a 
tendency to dramatize them and intensify the public interest in 
them until the belief is developed that the floods are much larger 
and occur oftener than in previous times. Regardless of this be-
lief, however, the 3-year period 1899-1901 had as many reports 
of cloudburst floods as the 3-year period 1930-32. Both of these 
periods were the maximum on record. 
CATCHMENT BASINS 
It is apparent from the wide distribution of cloudburst floods, 
as shown in plate 11, that the catchment basins must comprise 
areas of all sizes and shapes with a variety of geologic and topo-
graphic characteristics. In those parts of the State where flood 
damage has become a matter of public concern many of the catch-
ment basins have been given reconnaissance study by certain 
Federal and State agencies, and detailed studies and surveys have 
been made of some of them for the purpose of planning ways 
an~ means of preventing the recurrence of flood damage. The 
salient facts obtained by these studies and surveys for a number 
of these catchment basins are given in the following pages. 
WILLARD CREEK BASIN 
Location.-In Box Elder County, just east of the town of 
Willard, in T. 8 N., Rs. 1 and 2 W. Salt Lake base and meridian. 
(See pI. 12.) 
. Stream course.-From its headwaters to Willard Willard Creek 
IS approximately 5 miles long, descending from' an altitude of 
about 9,000 feet above sea level at its headwaters to 4,400 feet 
at the center of the town. From its source the main stream flows 
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northward, then swings in a long arc to the west, and thence 
flows through a narrow rocky gorge in the frontal range of the 
Wasatch Mountains into the Great Salt Lake Valley at Willard, 
West Fork is the principal tributary. It roughly parallels the 
main stream in its northward course and finally joins it about 
2 miles above Willard. The main stream and the West Fork flow 
along the bottom of steep V-shaped canyo~s,. and .much of the 
main canyon below the mouth of West Fork IS In solId rock. 
Basin characteristics.-The outline of the basin is roughly 
parabolic, with its axis bearing about 2~ 0 east o~ south. Its area 
is approximately 4 square miles. The hIghest pOInt on the basin 
rim is at the south end, at an altitude of 9,768 feet above sea level. 
The drainage is northward and westward from steep slopes 
having mainly east and west exposures. 
Much rock is exposed as barren talus slopes and ledges. The 
soil is shallow, loose, and rocky and rather easily eroded. It bl'eaks 
away in large masses where the streams undercut their bankSJ 
and heavy rains render unstable the material on the steep slopes, 
Over 'most of the basin vegetation is sparse because of barren 
rocky areas and restricted areas of suitable soil. The character 
of the vegetal cover is shown in plate 12. In the lower canyon 
above the rock gorge the vegetation consists of brush types, such 
as oak, maple, and sagebrush of only fair to low density. The 
middle zone of the basin has a denser cover of brush and some 
patches of aspen trees. The higher areas support scattered alpine 
firs with an undercover of grasses, weeds, and some brush. (See 
pI. 6.) The physiographic features of the lower part of Wi11ar~ 
Creek Canyon are shown in plate 12. 
Remarks.-This basin is typical of the small basins that drain 
westward from the Wasatch Mountains into the Great Salt Lake 
Basin. It and those in the Farmington division of the range have 
been given considerable study because of densely settle? area, 
affected by their flood runoff. This basin was surveyed In 193t 
by the Geological Survey, United States Department of the In· 
terior in cooperation with the Forest Service, United States De· 
, h' madf partment of Agriculture. The published topograp IC map . r 
from this survey is entitled Plan. of Willard C~eek, Utah. It IS ~;' 
a scale of 1,000 feet to 1 inch, wIth a contour Interval of 10 f~ I 
and is available for purchase from the Director of the GeologIca. 
Survey at 10 cents a copy. 
H MOUNTAJNS CATCHMENT BASINS IN THE FRONTAL RANGE OF THE W ASATC 
BETWEEN SALT LAKE CITY AND WEBER CANYON b 
t . S This part of the frontal range of the Wasatch Moun am b 
tween Salt Lake City and Webe.r Canyon for brevity has ee 
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called the Farmington division by Gilbert. 48 I~ forms a part of 
th range in which the crest of the mountaIns runs near the 
e tern border of the range. The frontal apron is narrow. The ~~y()ns draining to the west ~re sho.rt. The hig!t crest ~f the 
nge is an effective topographIc barrIer for the InterceptIon of 
r:orms, and the runoff descends rapidly to the valley floor. 
S This division of the range is unique in its physiographic fea-
tures. Remnants of graded plains head at high levels either at or 
near the crest and slope westward. These are associated with rib 
crests with similar westward slopes that run from points near the 
summit of the range to the tops of frontal facets. (See pI. 13.) 
These features form a series of relatively small, narrow catch-
ment basins with steep drainage profiles, typified by Parrish Creek 
Basin, shown in figure 12. 
Cloudbursts on this division of the Wasatch Mountains have 
produced floods repeatedly at more than a dozen different places. 
These floods, together with the small perennial streams that issue 
from a few of the canyons and other climatic forces, have devel-
oped a system of dissecting ravines through the high graded plains 
of the Wasatch block and are degrading the upland areas as 
rapidly as wasting by rainwash is possible in an arid climate. 
PARRISH CREEK BASIN 
Location.-In Davis County, east of the town of Centerville, 
in T. 2 N., R. 1 E. Salt Lake base and m.eridian. 
Stream course.-From its headwaters to the old State highway 
at Centerville Parrish Creek is aproximately 3.7 miles long. At 
the crest of its Qrainage basin it is 8,750 feet above sea level, and 
at its intersection with the State highway it is about 4,290 feet 
above sea level, a total fall of 4,460 feet. Two almost equal 
branches form the main stream at a fork about 1% miles from 
the divide of the basin. Each of these branches descends through 
small steep channels that deepen into rocky defiles as they ad-
vance westward across the graded plain of the Wasatch block. 
The maximum gradient attained just above the fork is about 
2,100 feet to the mile. For the next 1;~ miles the descent is on 
~n 'approximately uniform grade of 1,000 feet to the mile, then 
It steepens again as the channel cuts across a less compact fault 
zone and finally emerges from its canyon on a grade of about 
800 feet to the mile. 
Basin character1·stics.-The Parrish Creek catchment basin is 
one of the larger V-shaped drainages that are cut into the high ~in of the Wasatch block and descend westward through 
I Gilbert G K St d' f B • 
P. 49, 1928: . " U les 0 asm Range structure: U. S. Geol. Survey Prof. Paper 153, 
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the frontal range into the Great Salt Lake Valley. Its outline i~ 
roughly rectangular, slightly broader i~ the upper reaches wh~re 
the small runnels drain to concentratIng channels, and havIng 
a deeper and narrower cross section throug~ the fro~tal es~arp­
ment. Its area is slightly over 2 square mIles, and Its altItude 
ranges from 4,500 to 8,750 feet above sea level. 
The physiographic features of the basin are shown in plate 14, 
and the distribution and density of the vegetal cover are shown 
in figure 13. The side slopes of the lower reaches of the basin are 
rather densely covered with oak and maple brush, with a light 
grass and weed understory. Eighty percent or more of the ground 
urface, except where rock outcrops, supports this type of vegeta-
tion. A few fir trees grow in small areas bordering the stream or 
in small tributary drainage ravines on the south side of the 
main canyon. In the upper part of the basin are extensive areas 
of quaking aspen, mainly in the lower part of the south-fork 
drainage and on the north slopes of the north-fork drainage. These 
stands are not thick, and the understory is a light cover of grass 
and weeds. In the areas near the crest of the range the vegetation 
consists of a light grass cover with clumps of sagebrush. There 
are areas of rocky soil and scattered areas of .scrubby firs and 
aspens. 
DAVIS, FARMINGTON, FORI\ AND STEED CREEK BASINS 
Davis, Farmington, Ford, and Steed Creeks drain that part of 
the Farmington division of the Wasatch Range between the towns 
of Centerville and Farmington, a distance of approximately 5 
miles. Their drainage areas are approximately 1.5, 7.0, 2.4, and 
2.4 square miles, respectively. Cloudburst floods have occurred 
on each of them. All except Farmington Creek have catchment 
bas,ins and stream courses very similar topographically and geo-
l~glcally to those of Parrish Creek. Farmington Creek Basin shows 
SIgns of glaciation. A little to the southeast of Farmington the 
crest of .the range doubles back upon itself to the southeast and 
then SWIngs around through the east to its original northwest tr~~d, forming a somewhat misshapen reversed S one part of ~ lch is a glacial cirque opening to the northwest ;nd serving as 
e catchment basin for Farmington Creek. According to At-
wood 49 1· t . 
. h ' a g aCIer a one tIme moved northward and then by a ~~g t-a~gled turn, came by way of Farmington Canyon through 
1f o/t~aln range of the mountains, reaching a point within 2 miles 
~!::!:=:~'~I~r-=======-~~( ~th of the canyon. 
(OAtwOOd w w ' . 
Plof. Pape; 81: p . ~O.G::~~~tlon of the Uinta and Wasatch Mountains : u. S. Geol. Survey 
KEY TO VEGETAL ZONES 
1 Medium oak and sagebrush, grass 70·80 percent cover 
2 Heavy oak and maple brush, grass and weed undergrowth. 
90-100 percent cover 
3. Oak and maple brush, light grass and weeds ; gneiss out· 
crops 80·90 percent cover. 
4 Dense brush, grass and weed undergrowth, scattered firs 
and quaking aspen 100 percent cover 
5 Medium growth of fir and maple, dense brush undergrowth 
100 percent cover 
6 Medium brush and grass, scattered firs and quahlng aspen. 
70·80 percent cover 
7 Oak and sagebrush, scattered fffs and Quaking aspen 
60 70 percent co er 
N 
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FXGUBE 13.-Map o~ Parri .. h Creek catchment b ..... in sho"W"ing vegetal cover. 
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S OWSLIDE A 0 BA I 
Locati011.-In T. 5 S., R. 3 E. Salt Lake ba e and meridian. 
Tributary to Provo Canyon about 8 miles from the city of Provo. 
StJ'eam cou1'se.-The stream channel through Snow lide Canyon 
lies in the bottom of a sharp V- haped basin that drains south-
eastward from the steep barren slope of Mount Timpanogo for 
a little more than a mile, then bear southward nearly another 
mile, where it join Provo River. The total length of the course 
is little more than 12,000 feet, and the total fall in that di tance 
i from 10,650 to 5,500 feet above sea level, or slightly more than 
5,000 feet in a di tance of approximately 21,4 mile. (See fig. 14.) 
o 
I I I 
Contour Interval 100 feet 
The channel is usual1 d . th The 8m 11 y ry In e lower 2,000 feet of its course 
a natural flow of th t . . . that fill th e ream Ink Into the fan deposit 
Provo Can;o mO~~h of the canyon and extend southward acros 
6939_46~G ee pI. 14, C.) At a point about 4,600 feet above 
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it junction with Provo River the Right Fork joins \vith the left 
Fork or main tributary of th basin. 
Basin cha'racteristic .-This catchment basin is roughly trI' 
angular in hape and ha an area of approximately 1.1 qual'e 
miles. The urface of the entire area i characterized by teep 
lopes averaging about ')6 0 from the horizontal. In the lower 
reaches the walls consist of cliffs in a erie of receding tep 1~ 
to 30 feet high, lying in horizontal strata and separated by nar· 
row talus lopes. (See pI. 15, A.) The physiographic feature of 
the upper part of the basin, drained by Left Fork, are shown in 
plate 15, B. Thi p art has a hallow soil cover on its steep ide', 
and several small runnel channels in it drain fingerLke basin, 
---------------- --------7---- ------@ , 
KEY TO VEGETAL ZO ES 
1. Steep c!t ffs and na rrow talus slopes 
ErOSion of the main channel has 
prevented the establishment of 
much SOil Talus slopes ale 
pa rtly co ered With mountain 
brush 
2 Fairly dense oak and mounta n 
brush cover 2 to 15 feet high. 
85 percent Sari shallow rocky 
3 Medium growth of evergreens With 
maple and birch brush 100 per 
cent cover So I perpetually we . 
slopes steep (38°·40° ) 
4. Spa rse cover of small brush and 
plants under 4 feet. 25-40 per 
cent Rock slides and outcrops 
60 percent 
5 Medium dense moun aln br ush 
8 to 18 feet high, 70·85 percen 
cover Sorl deep and well es au 
Iished 
6 Medium nSe mounte! n brush 
under 4 tee hlgr. 1085 per-
cent co er Sad deep to c;hallow 
and recky 
7 Cliff outcrops and talus slopes 
Brush well established on talus 
35-50 percent cover, remainder 
ba re roch 
8 North slope vegeta lon, evergreens, 
and moun arn brush, 70·85 per 
cent co 'er Steep slopes (up to 
40 ) 
9 Very hea y brush, 8 to 18 eet high, 
85·95 pel cent cover Sari deep 
and well established, slopes 
steep (39 to 40° ) 
10 Bare lock slides Sparse brush 
and scattered plan s undel 4 feel 
high, 20-30 percen t cover Sad 
P( shallot. iJnd poorl· devel-
oped fines lac king, slope steep 
('<6 040 ) 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
FIGURE I5.- Map of Snowslide Canyon showing vegetal cover. 
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from the north. (See pI. 16, A.) A number of small spring issue 
at different places throughout the basin, and on areas of soil that 
are kept moist by them a good stand of trees and other vegeta-
tion is found. (See pI. 16, B.) In general, the soil of the basin 
is very stony and is ea ily water-wa hed. Vegetal cover over the 
basin i indicated in figure 15. 
LO T ANYON BASIN 
Location.-In T. 5 S., R. 3 E. Salt Lake base and meridian. 
It is just west of Snowslide Canyon Basin and opens into Provo 
Canyon approximately 1 mile below the mouth of Snowslide 
Canyon. About 7 mile from the city of Provo. 
Stfenm couTse.-The stream channel trends southea tward 
from the southern slopes of Mount Timpanogos. The total length 
of the stream course is about 2.1 mile. , and the total fall is 
10, 350 to 5,500 feet above sea level, or 4,850 feet. About 0.6 mile 
up the canyon from its mouth its main tributary enters from the 
northeast. 
Basin cha1'acterist ics.- Thi catchment basin i roughly tri-
angular in shape and has an area of about 1 square mile. Its cross 
ection i a harp V with very steep side lope. Through some 
parts of the canyon the lope of its channel is as much as 47 0 
from the horizontal. Most of the upper part of the basin above 
altitude 8,600 feet is in olid rock. (See pI. 17, A.) The lower 
part consi ts of outcropping cliffs and rock intersper ed with 
areas of talu . (See pI. 17, B.) 
Soil in this catchment ba in is scarce, hallow, and rocky. 
Small springs issue at SOlne places, and if soil is present and 
kept moist by these springs vegetation is luxuriant. Vegetal cover 
over the basin is indicated in figure 16. 
COTTONWOOD CREEK BASIN 
" Loc~tion.-In Sanpete County northeast of the town of Fair-
\lew, In T. 13 S., R. 5 E . Salt Lake ba e and meridian. (See pI. 18.) 
~tream course.-Cottonwood Creek ri e in several small 
~~rll1gs near the divide that separates its drainage basin from 
at of Gooseberry Creek of the Price River y tern, about 9 miles 
~rtheast of the town of Fairview, at the western base of the 
~ atch Plateau. It flow southwestward for about 3 mile then 
Swmg t th t '. ' 
a d th 0 ewes, emergIng from It canyon in another 2 miles 
:n p.en fio:"s southwestward again acros its fan to join th~ 
B ~tch RIver n~ar the southwe t corner of Fairview. 
V asln chuY((cte1'lstics.-This catchment basin i a narrow 
-canyon se t' Th Bas" ~ 1011. e pass over the divide int o Gooseberry Creek 
to ;~O If a lIttle mor~ than 8,860 feet above sea level. About 200 
e t below thIS pa s small spr ing i sue in two canyons, 
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forming two mall tream which converge at altitude 8,400 fee 
to form the main stream. Through the main canyon the gradient 
of the creek i uniformly about 450 feet to the mile for the upper 
3 mile thence it decrea e gradually to about 100 feet to the 
mile where the creek reache the San Pitch River. The topography 
ha a mooth rolling a pect with generally enough oil to up. 
port mountain bru he and cattered tand of trees. Along the 
creek channel i a rather den e gro\vth of brush and cottonwooa 
tree. Runoff i quickly concentrated in the main creek becau e 
of the teep lope and narrow catchment ba in. 
Rernarks.-Thi ba in and tho e of Plea ant and Manti Creek: 
are type of the mall era ion-drainage ba in that drain into the 
,..--------, 
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KEY TO VEGETAL ZONES 
1 Th 'ck brush. oak and some maple. 85·95 
percent cover 
2 Heavy brush. 90·100 percen cover " 
3 Med,um brush. scattered fir. 60·70 percent 
cover 
4 Alternating QuartzIte and limes one ledges 
5 Llgh brush. 50·60 percert cover Lime· 
stone ledges 
6 Rock. Grass and light brush 5·10 percent 
cover 
7 Oak and maple brush. 60·70 percen cover 
8 Light brush. sca tered fir. 30040 percent 
cover 
9 light brush and grass. 30·40 percen cover 
10 Grass. sca ered brush. 10·20 percent cover 
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FIGURE 16.-Map of Lost Canyon showing vegetal cover. 
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anpete Valley of the vi r River Ba .. in f1' m the w st lope 
of the Wa atch Plateau. 
PLEASA T CREEK BA I 
Location.-In Sanpete ounty east of the town of Mount 
Plea ant, in T. 15 S., R . 4 and 5 E. Salt Lake ba e and meridian. 
(See pI. 18.) 
Stream cour e.-Pleasant Creek flow nearly due we t through 
the town of Mount Plea ant and emptie into the San Pitch 
River about 2 miles beyond the town. It i formed by the con-
fluence of three main branche which form a three-pronged catch-
ment basin above the fork at an altitude of 6,800 feet. The tream 
gradient exceed 300 feet to the mile above thi point, and below 
it acro a broad fan the gradient of the main tream Ie en 
rather uniformly to an altitude of about 5 670 feet at the San 
Pitch River. 
Basin charracteri tics.-The catchment ba in i characterized 
by a rather mooth-slope, rolling type of topography that termi-
nate in steep barren lope at the cre t of the ba in. In general 
the lope are well covered with oil and upport a den e cover 
of mountain bru hand cattered tand of tree. Runoff i quickly 
concentrated from the steep lopes, and it degrading power is 
indicated by the large fan deposit that covers more than 12 
quare mile in and around Mount Plea ant. 
MA TI CREEK BA I 
Location.-In Sanpete ounty ea t of the town of Manti, in 
T.18 S., R . 3 and 4 E. Salt Lake ba e and meridian. ( ee pI. 19.) 
St1'eant course.-Manti Creek flow we tward from a catchment 
ba in on the west slopes of the Wa atch Plateau. From the rim 
Of. the ba in to the mouth of Manti Canyon i approximately 10 
mll~ . Thence the tream divide into two main part , both of 
whIch flow through the town of Manti- ity Creek northwe t-
~vard, and South Creek we tward. Each tream cour e normally 
1 completely dry and 10 t before it reaches San Pitch River about 
~ mile we t of the town. From it headwater to the mouth of 
Its canyon, a distance of approximately 9 miles, the creek has 
a .tot~l fall of 3,700 feet. It gradient range from 200 feet a 
mIle ?n the lower end of the canyon to a much a 700 feet a mile 
6 mIle above the mouth. 
V BMin cha'i'acteristic .-Thi ba in i characterized by teep 
·hshaped canyon , with the rim lope almo t vertical in place 
w ~e t ' grea ma e break away a land lides and choke the 
canyo . h . 
n WIt huge pIle of uncon olida ted earth rock and 
vegetation Ba· tI l ' , oil r .' I ren a u ope and cattered area of loa e rocky 
1m It the vegetal cov I' of the ba in to a generally par 2 
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ov r of m untain hrub and m 11 bl'u 'h patches \vith occa. ional 
patche of quaking a 1 n tr ," and d n r bru h cov r in tho' 
part of th ba in wh r uitabl oil exi t.~. Runoff concentrati,e 
i rapid becau e of the. hort teep rayine of the ba in, and t~n 
land lide material i flu hed out of the canyon by flood. e 
HALK REEK B IN 
Location.-In Millard ounty outhea t of the town of Fillmore, 
on the we t lope of the Pavant R(; nge, principally in T , 21 ana 
22 S., R. 3 W. alt Lake ba e and meridian. 
Str'eant COU1' .-The cl'eek i formed by the union of it two 
principal fork about 3 111iles outhea t of Fillmore. Both fork 
flo\v through teep V- haped canyon for about 6 mile befor~ 
they join, and thence the cour e i northwestward through Fill. 
more and out into the lowland of Pavant Valley. The total fall 
of the fork\.; from their head\vaters to Fillmore, a di tance of 
about 10 mile. i approximately 5,000 feet. 
Basin cha1'acte?'i tic .-The catchment ba in i roughly oval in 
hape and ha c:n area of about 60 quare mile of extremel\' 
teep, broken, and rugged mountain , \vhich range in altitud' 
from 5,100 feet above ea level at Fillmore to more than 10 1 00~ 
feet at the ba in rim, or the cre t of the Pavant Range, Ellen 
runnel that contributes to the tream ha carved a narrow ano 
harp V- haped canyon who e ide lope have gradients of a, 
much as 70 percent. Bare rock urfaces in cliff and ledge are 
numerou in the basin. Soil are generally medium to hallow in 
depth, dark in color, and of fair humu content. Vegetation con· 
i ts of a rather canty cover of pinion, juniper, age, and moun· 
tain bru h types and patchy tand of a pen and pines, Shrubi 
are the predominant plant form in the ba in, although there afc 
canty growth of gra and weed. Concentration of runoff i~ 
rapid because of teep lop and small retarding area, uch a' 
mountain meado\v and mall valley . 
Rema.rk .-Thi ba in i typical of tho e that form the weE' 
drainage of the mountain range and plateau along the ea t 
edge of the Sevier De ert. The other principal ba ins are thost 
of Oak Creek near Oak City, Pioneer Creek near Holden, Me3doll 
reek near Meadow, and orn reek near Kano h. 
OAL REEK BA I 
Location.-In Iron ounty east and southea t of edar City, ir 
Ts. 36 and 37 S., R . 9 and 10 W. Salt Lake ba e and meridia~ 
Stream COUT 'e.-Coal Cr k i formed by the runoff fl'o:n ma 
pring and intermitt nt runnel fro a network of sn1all harply· 
cut drainage channel . From the mouth of East Fork the caur:t 
of the main tream i northwe tward through edar City ou~ 
CA TCHl\1ENT BA IN 73 
into the and and gravel of the Lake Bonneville bed of the 
Escalante De ert. From edar City to the headwater of the 
creek i about 13 mile , and th total fall from the ba in rim to 
the city i approximately 4,700 feet. 
Basin chal'acteri tics.--Thi ba in i roughly circular in shape 
and ha an area of a little more than 70 quare mile. It i rimmed 
on the ea t by the Markagunt Plateau, into which it ha been 
eroded. Steep lopes, readily degraded by torm and practically 
barren of vegetation, make up much of the ba in. Patche of 
trees and mountain bru hare ca ttered over the high part and 
along the tream cour e where oil and water are ufficient to 
upport them. Nearly all the ea tern half of the ba in i occupied 
by a erie of vast amphitheater eroded to a depth of orne 
2,000 feet into the Wa atch formation at the ummit of the 
Markagunt Plateau. This exten ive area i known a the Cedar 
Break, and in it are many fanta tic and grote que figure carved 
byero ion. 
Remark .-Ero ional feature imilar to tho e at Cedar Break 
are found also at Bryce anyon, which i a great hoI' e hoe-
haped bowl or amphitheater cut into the outhea tern part of 
the Paun augunt Plateau and i part of the catchment basin of 
the Paria River. 
KAN AB REEK BASI 
Location.-Occupie a long narrow area north of the town of 
Kanab, in outhern Utah. In T . 38, 39, 40, 41, 42, and 43 S., R . 
5 and 6 W. Salt Lake ba e and meridian. 
Stream COUl' e.-Kanab Creek ri e in spring that i ue from 
underneath the Pink Cliff forming the outhern boundary of the 
Paun augunt Plateau and flow outh into the Grand Canyon of 
the Colorado in Arizona. It i a mall tream with a comparatively 
c~n tant flow except for ummer flood. It flow through a erie 
o gor~e and box canyon inter per ed with broad marl plains ~t ordInary stage the tream i in part ubterranean inkin: 
mto th d f' b ' 
. e an. 0 It ed to reappear only where a ledge of rock :~~ to bar.It way. It utilization for irrigation has been difficult 
h d ~xpen lve becau .e of the high co t of rebuilding dam and 
fi~adgate and r emOVIng and from ditche after heavy ummer 
o , 
th!a~n ?h«~ acteristlCs.-Thi ba in is typical of the lateral ba in 
total raIn Into the Colorado River in southern Utah. It ha a 
of w~:~ ?f ~bout 2 400 square mil " a little more than 700 miles 
ce' iv:C ' IS In ~tah. From the Pink liff outhward ar uc-
of t ,lIne of clIff.' through which th cr k ha carv I a rie uppe:n :~~d canyons . through lime tone and and ton . Th 
P of the ba. In lope. t eply to a broad plain or vall y 
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below which i a region of rough topography broken by a numbe 
of hort lateral drainage channel . Immediately below this are: 
is the town of Kanab in a narrO\\7 valley edged by abrupt sand. 
tone wall , and to the south i a wide open plain in which the 
creek becomes more and more deeply entrenched in a rock-walled 
canyon as it approaches the Colorado River Altitudes vary from 
4,900 feet above sea level at Kanab to about 7,000 feet in the 
upper basin and 9,080 feet along the ba in rim. From Kanab 
do-vvn to it j unction with the Colorado River the creek fall 3,100 
feet. Over a large part of the basin the soil is thin and there 
is a great amount of bare rock urface exposed in cliffs, ledge', 
and canyon walls. Marl plain have been produced by the ero ion 
of the sand tone and limestone trata, and considerable alkaline 
alt are pre ent in the soil. A canty growth of juniper and 
pinion pines is characteri tic of the basin, with par e tand of 
agebru h and other hrub. Bru h types of vegetation are found 
in the upper part of the ba in together with a variety of weeds 
and grasses. Some pine tree occur in cattered patches. 
SMALL STREAMS IN OLORADO RIVER BASIN 
In that part of eastern Utah that drains into the Colorado 
River there are innumerable mall catchment basins from which 
cloudburst flood debouch. The floods that have caused notable 
property damage and that have thereby attracted public atten· 
tion have been on tributaries, principally, of the Price and San 
Rafael Rivers. Both of these rivers drain the eastern slopes of 
the Wasatch Plateau just over the drainage divide from the 
catchment basins of the tream that drain into the Sanpete 
Valley of the Sevier River Ba in. Summer thunderstorms trike 
acro s their ba in , and the eft' ect of these storms on the regimen 
of the t\\TO main stream are hown by the hydrographs in 
figure 10. These catchment ba ins are characterized by stee¥ 
lopes with extensive patches of barren landslides, rock cliff , 
and ledges. They are dissected by sharp canyons which are cut 
through plateau e carpment , terraced mesa , and bench lano~ 
a the stream move eastward through the "canyon land of 
Utah,50 where "all the rivers, all the creeks, all the brooks, run 
in deep gOl'ges-narro\v, \vinding canyons with their floors far 
below the general surface of the country. ' . 
Vegetation on the higher part of these basins consists prln· 
cipally of sagebru h, grass and brush types, with patches of 
aspen trees and small pine occupying favorable ites. On th~ 
areas a little lo\ver down pinion-juniper, woodland, or bru hlan 
M Region 
r.o Powell. J. W .• Lands of the arid region: U. S. Geog. and GeoI. Survey Rocky tn. 
ltept., p. 105, 1879. 
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f vegetation predominate, although the cover i spar e, 
tj Pde o. the lower reache there i a relati vely spar e cover of 
an ovel d d 
b sh hadscale pinion-juniper, saltbu h, an greasewoo age ru " ., .'
Becau e of the aridity of the clImate In most of thIS regIon types. . . h 11 d 
the vegetation i scanty, and the SOlI IS generally s a ow an 
of poor quality. Accordingly, when clo:ldburst storms occur the 
water gather rapidly into treams, WhICh plunge down t~e steep 
I bearing with them great loads of and and debrIs. Soon ope, . f d 
the district is traver ed by brook and creek and rIver 0 mu . 
MUDFLOWS 
GENERAL STATEMENT 
The "mudfiow" is a well mixed mass of water and alluvium, 
which because of its high vi co ity and low fluidity as compared 
with water move at a much lower rate, u ually piling up and 
overtopping the stream channel and spreading over the fan like a 
huge heet of wet mortar or concrete. It inertia is tremendou . 
Buildings in it path are pu hed from their foundations and wall 
crushed in. Near Willard in 1923 a large dairy barn was carried 
for half a mile by a mudflow and came to rest on the main 
highway. (See pI. 20, A.) Cellars and ground floors of home in 
the path of uch flow are choked with mud and gravel. (See pI. 
20, B and D.) Orchard are uprooted or covered so deeply as to 
de~troy the trees. (See pI. 20, C.) Land that have been flooded 
by water and are temporarily inundated are easily reclaimed, but 
it is a heartbreaking task to restore to productive use land that 
have been covered by mudflow . 
Innumerable alluvial fan fringe the ba e of the mountain 
range throughout the arid We t. There are hundred of them in 
Ltah. They are compo ed of the material that is repeatedly being 
pewed from the canyon a mudflows as a result, primarily, of 
cloudbur t flood and, to a Ie ser extent, of spring freshets. Many 
of the canyons are dry except for freshets and mudflows; in others 
mall perennial streams flow, orne of which are nothing more 
than a trickle during low-water sea ons. Small catchment ba in 
with teep lope fiu h out much more readily than large one , 
becau e the latter absorb a greater proportion of the precipitation 
that fall on them. For thi rea on the alluvial fan of small basin 
are u. ually greater in volume per square mile of catchment area. 
It 18 apparent from the records made of cloudburst flood I'n Ut h . 
. a lllce 1850 that, although uch floods have been numerou ~n the pa t 89 years, the building of the fan ha not been rapid 
r:ca~ e the volume of alluvium added by each mudflow has bee~ 
I lattvely small in proportion to the total volume of the fan no' . 
me 111 tances two or more mudflows have Occurred on the 
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same h'eam in a ingle eason. This happened on everal mall 
streams in Davis County during the summer of 1930 when four 
mudflows were recorded. 
At Willard, on the fan of Willard Creek, in Box Elder County, 
the memorable storm of August 13, 1923, covered about 155 
acres of town lots, gardens, and orchards with a layer of alluvium. 
This attracted public attention to the locality, and in 1924 a basin 
was constructed to control similar flows in the future. A urvey 
of this basin in March 1939 showed that approximately 200,000 
cubic yards of gravel and sand had been accumulated almo t 
entirely during the spring freshets-an average of about 13,300 
cubic yards a year. In 1936 another cloudburst flood issued from 
the canyon, spilled over the south wall of the basin, and spread 
about 65,000 cubic yards of alluvium over some 30 acres of land 
which was being slowly reclaimed from the 1923 flood. 
Of the several alluvIal fans along the Wasatch front in Davis 
County some limited studies have been made of those of Steed, 
Davis, and Parrish Creeks between Farmington and Centerville. 
Lake levels on the fans indicate that they were largely built prior 
to Lake Bonneville. Steed Creek has had several floods of historical 
note, namely, one in each of the years 1878, 1901, and 1923, and 
four in 1930, though only once in that year was the flow of par· 
ticular consequence. The flood of 1923 was evidently a flood of 
unusual magnitude as it added approximately 100,000 cubic yard' 
of alluvium to the fan. The flood of 1901 was comparatively 
sm'all, and no damage was reported from it. 
The mudflow of 1923 and subsequent ones covered approximately 
70 acres of the Steed Creek fan. About 25 acres of this area 
is now given over to flood-control works in the form of dike· 
enclosed basins. The remainder is in varying stages of produc-
tive use. . 
About half a mile south of Steed Creek another alluvial fan I, 
being built by Davis Creek. New material is generally added to 
this fan by the same cloudburst storms that flood Steed Cree~. 
The two fans are now overlapping along the lower part of their 
common edge and filling in the area between the two creek . 
All the mudflows since 1923 have covered about the same area 
on the fan, although there has been a tendency for each ucce' 
sive one to move farther south. Larger b~ulders ~,500 feet f~~; 
the mouth of the canyon, embedded in sOlI and SIlt to the 11 h 
of the more recent deposits, apparently mark the course of t e 
. h d bout 86 acre. flow of 1878. The flows Since 1923 ave covere a d 
All except 20 acre has been restored to agricultural use, anh 15 of the 20 acres is enclosed by dikes, forming a basin to cate 
subsequent flows. 
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At Parrish Creek in Centerville, 3 miles south of Davis. Cre:k, 
dflow of 1923 covered about 80 acres of farm and residentIal fuemu 'd t d" f land in a long central trip 100 to 600 feet WI e ex en Ing rOI? 
the mouth of the canyon 3,000 feet down t~e fan. A part of th~s 
. U1as reduced con iderably in productIve value, some of It 
a1 ea VI , t 'Il 
was only temporarily damaged, and about 20 acres. IS s 1 
unreclaimed. In at lea t one place the texture of the allu.vIum was 
"uch that the area covered was transformed from a faIr alfalfa-
producing soil to an excellent truck-garden patch. . 
A great many boulders were carried down the center strIp of 
the flow. At least one weighing three quarters of a ton was left 
at the highway, 3,400 feet from the canyon mouth, on a slope 
of les than 20. Boulders increa e in number and size toward the 
apex of the 'fan. One lying about halfway between the highway 
and the apex, calculated to weigh 40 tons, was carried for some 
distance down a slope of 3 to 4 0 • Another about 1,000 feet from 
the canyon mouth, weighing about 85 ton , was transported along 
a lope of 50 to 60 • 
Mudflows in Provo Canyon near Provo have become a matter 
of public concern beca use they have periodically blocked a trunk 
highway and a railroad, destroyed parts of the flume of the 
Olmsted power plant, and caused the flooding of homes and camp 
ites in the canyon by damming Provo River. The most recent of 
the e flows occurred July 13,1938. On that day mudflows debouched 
into Provo Canyon from three of its small tributary canyons. 
Two of these, Snow lide and Lost Canyons, have adjacent catch-
ment basins but enter the main canyon about a mile apart. In 
this stretch the bottom of Provo Canyon is approximately 1,000 
feet wide. Its southern wall is precipitous, and several waterfalls 
drop in cascades 500 feet or more from small glacial basins. 
Provo River hugs the talus slopes along the south wall because 
of the alluvial fill that has been brought in from the small steep 
canyon that enter from the north side. 
. Snowslide Canyon is the uppermost of the canyons that flooded 
m 1938. It is estimated that during this flood some 50,000 cubic 
y~rds of alluvium spread across Provo Canyon, damming the 
l'l~er and raising its level 14 feet. The resulting pond was 11/2 
mIles long and covered an area of about 100 acres, some of which 
wa occupied by summer homes and picnic grounds. More than 
450 feet of the State highway was buried to a depth of 13 feet 
~;der mud and de?ris,. and appr~ximately 400 feet of railroad 
acks on the OpposIte Ide of the rIver was buried. About 10 days 
\~ere required for highway and railroad crews to clear the river 
c anne1 and transportation lines, 
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The alluvial fan at Sno,v lide Canyon ha an area of about 50 
acres. Its axial length i about 1,300 feet and it total fall about 
250 feet; the average slope i 110. Its urface support a light 
cover of gra s and annual plant and a few small patches of 
brush. Boulder having a volume of 15 cubic feet and a weigh 
of about 114 ton are not uncommon in the mixture, and one or 
two having a volume of approximately 500 cubic feet and a weight 
of about 40 ton have been noted near the apex of the fan. 
(See pI. 14, C.) 
At Lo t Canyon the alluvial fan has an area of about 78 acre. 
Its length is nearly 2,500 feet and its total fall about 550 feet. The 
typical fan shape here is trikingly symmetrical. The surface 
lope range from 11 0 on the lower part to about 18 0 on the upper 
part. The material in the fan i coar er than that in the fan at 
Snowslide Canyon, vlith a higher proportion of larger and more 
angular rocks. Mo t 0 the fan is covered \vith a den e growth 
of mountain bru h. The mudflow of 1938 carred the surface of 
the fan in a course 60 to 125 feet wide from the apex down the 
crest of the slope. The courses of a number of earlier mudflow 
are marked by windrows or small ridge of alluvium, which 
remain along the edges of the flow as the channel is cut deeper. 
These are radial from the apex of the fan and together pre~ent 
a corrugated urface, which is gradually changed as succe ive 
mudflows follo·w new course from one side of the fan to the 
other in their building-up proce . When these ridges are new they 
have an inverted V cross ection, but they are gradually roundea 
off by weathering to an inverted flat U cro section. 
The flow of 1938 pread acro Provo Canyon and filled in the 
river channel to a depth of about 9 feet but did not cover the 
railroad track on the oppo ite side of the river. It demoli hea 
180 feet of flume conduit of the Utah Power & Light CO.'s DIm teo 
power development and covered about 350 feet of the State high· 
way with 12 feet or more of alluvium. A cross section of the 
deposited material along the highway indicated that the volun:e 
of the flo,,, below the flume line was approximately 16,000 CubIC 
yards. Above the flume line it wa estimated that at least 20,000 
cubic yard wa left in windrow and small fan. (See pI. 17, B.) 
The Provo Canyon mudflows are typical of hundreds that occur 
repeatedly throughout the State. The principal damage they do 
is to disrupt travel temporarily or disable a hydroelectriC power 
development or the water- upply pipe line of a mall town .. Le~s 
frequently canal ystems and irrigation structure are eIther 
. I\' damaged or washed out. The more damaging flow are ObVIOUS. 
d over tho~ e that occur where town and settlements have prea 
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e alluvial fan . Typical of uch ar a are the fan at ~illard 
th h the mall treams in Davi County near FarmIngton 
and toe on , M t PI t 
ut to a greater extent tho e at Manti, EphraIm, oun easa~ , 
b d F " 'ew in Sanpete County where the tream and allUVIal 
an all VI ' '1 
larger Manti Creek has built a fan about 8 square mI es fan are ' 'I f·t 
. t t lVlanti occupies approximately 1 quare mI e 0 1, 
m ~x ~ng' at the apex and covering the lope 0 completely that begmnlll f h . t 
channel of the tream cro the thickly settled part 0 t e CI y 
before reaching the field and ~eadow on the lower lop~. 
Thi i the situation al 0 at EphraIm, Mount Plea ant, and FaIr-
view, as shown in plate 18 and 19. 
MUDFLOWS AS A PHASE OF CLOUDBURST FLOODS 
A cloudburst flood may occur without producing a mudflow, but 
a mudfiow a here considered is a manife tation of a cloudburst. 
Thi i exemplified by the cloudbur t floods that occur on uch 
tream a those tributarie of the San Rafael and Price Rivers, 
Kanab Creek, and others where the catchment basins are com-
paratively large and where the tream channels are kept open 
by perennial drainage and the stream empty into larger streams. 
In h'eam of this kind cloudbur t produce flashy peak flo,vs in 
which the ratio of the water to the alluvium carried i uch that 
the mixture i a very muddy, turbulent flow that often carries 
large numbers of fallen trees and other floatable debris, and by 
virtue of its volume and high velocity al 0 carries a large bed 
load of silt, sand, and boulders. By corrasion these streams enlarge 
and hift their channels, often eating away adj acent agricultural 
area and undermining and washing away bridge, road , rail-
road, pipe line , and other work of man. On the other hand, 
tream with flow of les than 1 to a very few econd-feet and 
b'eam of intermittent flow that debouch on to the valley plains 
01' are dissipated over their alluvial fan have small catchment 
basins. Over the lope of these basin normal weathering pro-
duce accretions of 100 e earth, rock, and vegetal matter, all of 
which are flushed quickly into the outlet channel of the basin 
by a cloudburst torm. The small ize of the ba in limits the 
volume of water that i caught from any given torm, and the 
te~p slopes promote rapid runoff with minimum ab orption. 
Thl produces a discharge mixture in which the ratio of water 
to alluvium is 0 slow that the water serves primarily as a lubri-
cant to the solid material , and the mass move forward under 
gravitational force a a mudflow, finally di sipating it elf in a 
layer of mud and debri over part of the fan. 
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MECHA ICS OF MUDFLOWS 
Although degradation by mudflow i not an uncommon nat I 
. h d t d . 'd ura proce s In tee er s an emlarl area of the We t, ther ., 
little information available a to the mechanics of mudflow op: I. 
tion. No doubt one reason for thi is the fact that the flows oe ra 
quickly under conditions of violent torm in unfrequented ar~ur 
that may be acce sible only with difficulty. Thus very few perso~ 
have been a sociated with them closely enough to observe thei~ 
development and behavior. Furthermore, too close an a sociation 
involves a definite per onal hazard that none but a cientific 
investigator would choose to risk. 
Research studie for this report form the basis of the following 
description of the development of mudflows and orne of their 
characteri tics. 
Quick, inten ive storms drop immense quantitie of water on 
the steep slopes of the catchment basins at a rate greatly in 
excess of the rate at which the lopes can ab orb it. This water 
rapidly gathers from the myriads of runnels into a flood wave , 
which concentrates in the main drainage channel. The initial 
flushing of the lopes carries loose material of all kinds into the 
stream channel. This piles up as it is pushed forward by the 
water and acts as a dam in retarding the flow, thus permitting 
further accretion of freer water from upstream. In a short time 
an immense cre t has accumulated and plunge down the canyon 
with terrific force. 
The wave travels with a definite rolling motion; the material 
in contact with the stream bed moves with relatively little hori· 
zontal velocity, and the material occupying a higher position in 
the rna shoots to the front of the wave and down. Free water 
accumulating up tream in a sort of traveling re ervoir, becau'e 
of its swifter velocity, continually passes over the surface of the 
debris rna s and falls over the fore part of the wave, to be imme· 
diately overridden and mixed into the under part of the flow. 
Huge clump of earth from the banks collapse into the flow, 
and undercutting induces !ides that often extend far up the 
steep hill slope . At constrictions in the channel the rna L 
retarded until sufficient head has been built up to force the flow 
through at a greater velocity or until the opening is enlarged, 
Often gigantic boulders will become wedged in narrow place I 
forming dams, behind which great quantities of debri are 
deposited. A sudden widening of the channel, as at a forks, ,a,' 0 
causes the tream to drop part of it debri load. This condItIon 
was noted in the Parrish reek Basin near Farmington. Once 
arrested by a broadening of the channel or by a sharp flatten~ng 
in gradient, the deposited matter i not removed by reliquefy)llg 
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b bsequent ero ion. At times two or more succe sive waves but y u . h . t' II 
may debouch from a carry-over, but . Ince ~t erde l~ prac l~a IY 
, more than one period of high Intensl y urlng a SIng e 
neveI . 
h d rstorm and eldom if ever do two thunderstorms occur In t un e . d . I k f . 
rapid succession, these waves apparently In ,lcatthe a a: 0 h cOlni 
cidence in their arrival at the same place In e maIn c anne 
of flow from the tributarie . 
Evidence of this condition was left at the main forks of Lost 
Canyon, Utah County, by the flood of July 1938. The discharges 
from these forks were so thick that, wherever the slope of the 
banks permitted, steep windrows of assorted rock and earth 2 to 
3 feet high were deposited along the edges of the flow. An 
examination of these deposits showed that the flow from the left 
fork arrived fir t, leaving a bank depo it across the mouth of the 
other channel. Then the flow from the right fork came along 
and left its bank deposit crossing and overtopping that of the 
other fork. 
. 
A mudflow moves under two distinct influences-the fluidity of 
its ma and the impetus of the free water. In flows in which 
there is a large exces of water much of the solid material is 
carried as bed load, and the heap of debris that gathers at the 
fore part of the wave is carried forward at greater velocity 
becau e of the force of the water and the lower visco ity of the 
mixture, As the percentage of debris in the flow becomes higher, 
the influence of the water is proportionately reduced, and the 
flow behaves more and mOTe as a composite fluid mixture of mud, 
rock, and water, similar to wet concrete. 
The propagation of mudflows across level or gently slopir.,·g 
area i a proce s of spreading rather than of simple flo'\ a.ge. 
As the flow i debouched onto the gentler slopes it flatte."lS out 
into a layer, the thickne s and extent of which are dp"tlmruent 
upon the viscosity and the amount of olid material in the mass. 
A mixture of low viscosity or one containing a liberal amount 
of water will spread more rapidly and deposit a thinner layer 
of debri over a greater area than a thick mixture, which may 
have equal bulk but will come to rest more quickly over a maIler 
a:ea and produce a layer of greater depth. In a flow of low 
VI eosity the friction of the particle comprising the mass is 
reduced to a minimum by water and silt lubrication. As the 
water content decl'ea e with relation to the amount of olid 
;ateri~l internal friction increase until finally the gravitational 
oree In the flow are equalized. The rna then come to re t ~nd lowly congeals into a ne\¥ hetel'ogeneous layer of earth and 
loek on the flood plain. 
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When th.e flood pills from the can~o~ mouth onto the open 
fan there IS no longer enforced a oClatIon of debri and free 
water, a in the confine of the canyon, and they eparate. Fre 
water which has not become incorporated in the debri rna rune 
rapidly ahead, draining over the surface of the mudfiow. The 
outer edges of the mudflow permit ome e cape of water, and 
in moving across the ground they become drier and titrer through 
los of water and contact with drier material. For this rea on 
they re ist propagation with increasing stubbornnes and often 
come to rest at a very clear line of demarcation, sometimes tand. 
ing at angle of 30° to 40°, and present the appearance of 
artificial placement . Two succes ive flows near Layton, Day] 
County, show thi phenomenon. (See pI. 21.) 
In the vi cosity of the mudflow, which enable it to maintain 
appreciable depth even on unconfined surfaces, lie the explana-
tion of it great dest ctive and transportive power. When it 
encounters an ob tacle uch as a house or barn it doe not 
divert ea ily, as water doe , but piles up again t the structure 
until it attains sufficient head to divert all the newly arriving 
material. Often before this head is attained the pre sure of the 
mass will cave in the walls or thrust the structure from it 
foundations. Huge boulders weighing more than 100 tons have 
been moved incredible distance by these flows. 
Conj ecture as to the method of tran porting the e boulder 
not uncommonly considers them a "floating" in the mas, like 
ir 11 on quicksilver or cork on water. This i hardly true. The 
'TIL ture in which the boulders are transported is compo ed of 
cll .~ and disintegrated material in the same general gra\'ity 
raDge w." the solid rock fragments. Thus its speeific gravity ie 
arkedI~ -0wer than that of the boulders. The so-called "floating" 
a-tion i' , efore in reality a rolling and liding action whereby 
the weight" - '\ boulder een at the surface is transmitted to 
the tl' am bed through a layer of well-lubricated silt, and. 
gravel, and maIler boulder which may be likened to a ma of 
ball bearings. The buoyancy of the mudflow, however, i of 
material importance, for te t indicate that its specific gravity i' 
lightly under 2, so that a boulder weighing 260 tons, with a 
pecific gravity of 2.6, would have a weight of 160 ton in 
water and only 80 tons in a mudflow. Thu it is not uncommon to 
find huge boulders weighing 85 ton or more depo ited hundred, 
of feet from the mouths of canyon on flood fan with gradient' 
of no more than 5 0 . Large angular boulder are apparently pu hed 
along partly ubmerged in the lubricated mass of rocks and 
mud that act as ball bearing , but the rounder ones roll a. well 
a lide. 
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As the flow progresse over the fan it velocity and depth 
d 'ea e and the larger rocks come to a stop, but the finer 
:;:erial' continues onward. This sorting takes pla~e not only 
among the larger fragments but among the finer partIcles as well. 
RELATION OF CLOUDBURST FLOODS AND MUDFLOWS 
TO TOPOGRAPHY AND GEOLOGY 
Cloudbur t floods and mudflows are natural agencies ~f degrad~­
tion characteristic of Utah and the western desert regIons. Thelr 
work i supplemental to other climatic agencies, all of which 
are slowly wearing away the mountains and filling in the valley 
01' carrying the material to the sea. The work progresses so 
lowly that during man's span of life it is a unique experience 
to witne any change in topographic outlines beyond the adding 
of a foot or two here and the taking a"vay of a foot or two there 
over very mall areas. 
The most conspicuous work of the cloudburst flood is the cor-
ra ion of tream channels, a notable example of which is furni hed 
by the channel of Kanab Creek near Kanab. Settlement wa fir t 
made at this place in 1864, but the site was vacated in 1866 
owing to trouble with the Indians. It was reestablished about 
1 70. On August 30, 1882,51 a terrific :flood swept down Kanab 
Creek Canyon and literally wamped the town. This was followed 
by similar cloudburst :flood each summer until 1886. In that 
period of 5 years the creek channel was changed almost beyond 
the comprehension of even those who saw it. Its depth wa 
increased by 50 feet or more and its width by about 200 feet 
in place. The resulting cross section was a broad flat-bottomed 
U with teep banks. Now the channel is much too large for the 
everyday flow of the stream and is no doubt ample to accom-
modate more floods as large as those of the early 1880's without 
danger to town property. 
Scores of channels like that of Kanab Creek lead through the 
plateaus of outheastern and southern Utah into the Colorado 
River. Narrow canyon cut through the steplike features of the 
plateau topography and connect small valleys with their alluvial 
fill , which in many places are being corraded to earlier level . 
On the other hand, scores of channels in other parts of the State 
are. being aggraded to :flatter gradients, and the alluvial fans to 
whIch mudflows are generous contributors are building up the 
valley fills. Thus the general process of degradation is slowly but 
urely changing the topography of the State. But the small local ~~te and fills are inconsequent.ial of them elve , and their cumula .. 
must be mea ured In terms of geologic tim . 
~ D 
eseret N w.. Sept. 7. 1882. 
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. Obv.iou~ly the rate of degradation under given climatic condi. 
tIons IS eIther retarded or accelerated by the geologic featur 
Hard rocks, resistant to weathering, naturally retard the proce
e 
, 
and soft rocks, readily disintegrated, accelerate it. In regio~' 
such as the Colorado River Basin in Utah much of the geologi
S 
history of the streams is recorded in their profiles and the struc~ 
ture of their sediments. It is within the province of the geologist 
to interpret from these features whether or not there was con. 
tinuous deposition or intermittent filling and channeling of the 
canyons and valleys during the past ages. Over much of the 
west half of the State Lake Bonneville left a record to which the 
geologist commonly refers his studies of stream activity. 
HISTORICAL FLOODS 
Any discussion of historical cloudburst floods must necessarily 
be based on man's exp rience with such floods and the available 
records of that experience. This involves such factors as dates 
of settlement, population growth and its encroachment upon 
nature's flood plains and watershed areas, the efficiency of record· 
ing mediums, the most common of which is the newspaper, and 
the ability of the recorder or reporter to make factual record 
rather than verbose, sensational, and highly colored ones. , 
Utah is in an arid region, where the mean annual rainfall is 
insufficient for agriculture, where the amount of irrigable and 
timber land is but a n1all fraction of the whole area, and where 
grasses on the forage lands are so sparse that the lands are of 
value only in large tracts. These are natural conditions that have 
greatly influenced settlement and population growth. 
Permanent settlement began in the State with the founding of 
Salt Lake City in 1847, and most of the present towns were 
established prior to 1880. Accordingly, man's record of event 
within the State, except for accounts of early explorers and 
trappers, covers less than 100 years. Geologically, however, the 
results of thousands of years of storms are written in the 
physiographic features of the State. Many lessons may be learned 
from these physiographic features but the greatest lesson they 
teach is that of erosion. 
Geologists tell us that many thou ands of feet of strata haye 
been eroded from large areas in the Colorado River drainage 
basin and also that thousands of feet of detritus has been deposited 
in many places in the valleys of the desert drainage area. These 
great deposits of material q,re the fertile agricultural areas today. 
Bryce Canyon, Cedar Breaks, Zion Canyon, and the canyon, 
of the Colorado River, popular because of their unique and. aw:; 
some beauty, are magnificent examples of nature's handlWOI 
HISTORICAL FLOODS 
in erosion. The work is still unfinished, and because of the ari~ity 
f the climate, the character of the rock, and the scant vegetatIon, ~he little rain that falls, usually in torrential showers, accom-
plishes much in the way of ero.sion. _.) . 
One of these showers, deSCrIbed by Powell,D~ occurred durIng 
his exploration of the Colorado River in 1869. Under date of 
July 26, 1869, he notes that the day was very hot, and after stating 
that he took observations for altitude h~ continues as follows: 
I notice that a storm is coming from the south. I seek a shelter in the 
rocks; but when the storm bursts, it comes down as a flood from the heavens, 
not with gentle drops at first, slowly increasing in quantity, but as if sud-
denly poured out. ':: * ':' It lasts not more than half an houl', when the clouds 
sweep by to the north, and I have sunshine again. ::: * * On reaching 
the bottom of the side canyon, I find a thousand streams rolling down the 
cliffs on every side, carrying with them red sand; and these all unite in the 
canyon below, in one great stream of mud. 
Traveling as fast as I can run, I soon reach the foot of the stream, for the 
rain did not reach the lower end of the canyon, and the water is running 
down a dry bed of sand; and, although it comes in waves, several feet high 
and 15 or 20 feet in width, the sands soak it up and it is lost. But wave follows 
wave, and rolls along, and is swallowed up; and still the floods come on 
from above. 
It is obvious that when one of these storms occurs over an 
area where the geologic and topographic features are conducive 
to rapid erosion the amount of erosion that actually takes place 
may be sufficient to change the physical features beyond recogni-
tion. This is demonstrated by accounts of cloudburst storms at 
Kanab in August 188233 and July 1883.54 The storm of August 
1882 produced a flood in Kanab Creek that swept through the 
town and adjacent fields and cut the bed of the creek down "some 
10 to 15 feet." The telegraphic report of the 1883 flood to the 
Deseret News at Salt Lake City reads as follows: 
Yesterday afternoon at 3 :30 o'clock the heaviest flood known in this part 
of the country came down Kanab Canyon; the force of the water was so 
great that rna ses of earth as large as a common house floated down the 
stream with willows still standing upright. * ':' ':' All the wheat in the 
Upper field washed away. The watel' covered the entire field from fence to 
~:~ce, the stream at that point being one mile wide. * * ,;, In the canyon 
~ as washed the channel 30 to 40 feet below the former bed of the creek. 
number of cattle were washed away and drowned. 
The day following this report a letter from Bishop W D 
Johnson, of Kanab, gave additional information as follows:' . 
T1he to:'l'ent of water in volume, rapidity, and noise resembled the whirl-
~ rapIds of Niagara. Whole pOl'tions of soil with willows standing erect 
;~ POwell, J. WEI·" " . W~shington , D. C .• ~~~.latlOn of the Colorado RIver of the West and its tributaries, p. 65, 
COtnmunication from B' h W D J" 
1882 and publl h d' h IS op . . ohnson. of Kanab, to John L. Nuttall, dated Aug. 30 
Qj T I s e In t e Deseret News, Salt Lake City , 
e egl'apnic report fr K b D . 
Bisbop W. D. J h t om ana to eseret News July 30, 1883, and communication from 
o nson 0 Deseret News July 31, 1883. 
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came floating down th tr am; om of the e floating i:lands Were . 
. . . ,evel'al 
rod 111 length by one 01' two wIde. It b at everythmg' I ever aw. It la 
f 7 h ·', .', .~ T h ' ted or some or our. '" ". , e ca~yon wa cut out at the old city 
dam ome 50 odd feet down and 16 rod wIde. The anyon i 0 changed YO~ 
would not know it. . 
When the flood of 1882 occurred the ettlement of Kanab wa ' 
12 year old, and it was an experience that was entirely new to 
the e ettler. There i no doubt that torm and flood' uch a~ 
tho e of 1882 and 1883 have occurred for age in many place ' in 
the State where man ha not been present, and it i. rea onable 
to as ume that had Kanab not been ettled until 1884 the e floods 
would have come jut a they did, but no hi torical record of the 
method of the cutting of Kanab Canyon at that time would be 
available. 
In the table following, ab tract of more than 500 account 
of outstanding cloudburst flood in Utah are Ii ted. These give 
alient information r lative to the flood performance and a 
de cription of the resulting damage. A cursory summary of the'e 
account indicate that about 112 times farm crops were de troyed 
in varying amounts, but the damage was u ually to mall patche' 
of only a few acre . Stretche of highway were wa hed away or 
covered with mud and boulder , and bridges were de troyed at 
approximately 140 different time ; canals and diver ion dam' 
\vere reported damaged more than 70 different time ; and railroad 
have had stretche of track we:.. hed out or covered with debl'i more 
than 60 different time. Citie and towns have had treet flooded 
about 100 different time, and in nearly all of these flood home.' 
have been either wa hed away or filled with several feet of mud, 
Power plant , pipe lines, and other tructure have been damaged 
more than 25 different time . Livestock, poultry, and farm imple· 
ments have been wept to destruction and at least 26 per on have 
been 10 t in the e floods by drowning. Plate 22 show the location 
and number of damaging cloudbur t floods reported in Utah from 
1847 to 1938, and the date of settlement of the communitie' 
affected. 
AbHfcracf accounfs of ollNdcrnciinu ClOHdbUI"Ht j('H)c/'; in Utah 
UB Hcn 
BE.' 
1>. -
DBG 
Br-ighuDl Bu/J('tin, BI'i!{haIll. 
DriJ!ham City Bugle'r, llrigllam. 
Box Elder. - '\\~, B,-jghulIl. 
I>e~ert't • ·('''"s, ~alt Lukt' City. 
V£'llH'r & Rio Orantlc 'Vt'~tern R. R .. Den,er, 
Colo. 
n£'scrct , cmi-'Yt't'kly J. '('ws .• nIt Lake Oity. 
Enll'ry ounty Progress. On tle Dale. 
Eureka Report(>r, Eureka. 
Date Locality 
1 5£ 
oc 
en,"1' 
ODrr Q,E 
PDH 
rEH 
PH 
PR 
PRV 
S(HHCE 0.' AC(,OUNTS 
Garfic>ld County Nt'W!!, Punp:uitch. 
Grand Vulll'Y TlwNi, Moab. 
Ogden Dail) II!'rald, Ogucn. 
Oguell "(andnl'd Examiner, Oguen. 
Provo Daily IIl'rald. Pro,o. 
Provo Evening IIt'r, ld, Provo. 
Provo ill'rald, Proyo. 
Park Rt'cord, Park City. 
Progress Rl'view, Fillmore. 
treum course 
8LH 
BLT 
TI 
r I) 
"GEC 
"CPL 
\yBA 
'WO 
t'lnlt Lakt' J>1~i\y U('rald. SuIt Lak., ity. 
f;ult IJt\k(' Daily Trihun , SuIt Lak' ity. 
Tim!'!' Ill<lcpcndcnt, 1\1oab. 
rlah oUllty Dc>nlocrat, Provo. 
"Cnitcd 8tates Engineer orps, Lo ngeles, 
dU. 
"CLah Power & Light Co., alt Lake ity. 
'V£'uthpl' Bureau Annual, Salt Luke City. 
Wa hington County New., ,:l.t. George. 
Remarks 
JUll 23,7 p.m ______________ • alt Lake City ___________________________________________ _ loudburst over city. Gardens and str ets w re flooded and om damage r ulted to 
buildings from ilt and undermining. (DN Jun 26, 1 52.) July 30 ____________________ _ Manti reek ________________ Rain very heavy. Water ran through street 4 to 10 inch deep. 'Washed woodpile, 
haystacks etc., before it. Yards and cellars flood d. (DN ept.4, 1 52.) 
1853 
• ept. 3 ______________________ Cedar City __________________ Coal Creek __________________ Tremendous flood carried away bridges and dams. Brought immens quantity of logs 
and huge rocks. Did considerable damage to th iron works. (DN Oct. 15, 1 53.) 
1854 
June 13_____________________ alt Lake City ______________ Oity and Red Butte Creeks_ Heavy rain in city, flooding streets, followed hy mud and debris flow from cre ks. Gar-
dens, walls, ditches, roads, and stone quarry suITered considerable damage. (D June 
22, 1 54.) 
1857 
Aug. 31, afternoon __________ Parowan ____________________ Oenter Creek _______________ Flood brought down all bridges for 7 mile up canyon. Tore away the sawmill dam, 
1 63 July 17 _____________________ Iron and "Washington 
Counties. 
1 64 
tore out the ox-frame dam on Cricket Fork, cut down the gristmill dam 12 feet, and 
covered with drift and rubbi h a portion of the fi ld adjacent to the city. (D J.' cpt. 
30, 1 57.) 
Pine and Pinto Or ek ______ A di astrous flood from a serie of cloudhur is rai ing Pine Creek to 15 or 20 feet high. 
wept hous a"way and drowned four children. On Pinto Creek no lives 10 t but seriou 
damage to property. orne tock wa 10 t. (DJ. July 31, 1 5:3.) 
... ept. 11, forenoon __________ _ 'ali Lake City ______________ City [('ek _________________ Three-hour rain over city, followed by cloudburst flood in ity reek. Cau.ed debris 
1866 June 6,1 p.m ___________________ <:10 ______________________ _ 
flow "as thick a molas e ." .. tream was larg enough to navigat a steamboat for 
several hours" on forth'rcmple tre t. (D cpt. 14, 1 64.) 
ity and Red Butte Creek _ Heavy rain., culminating in cloudbur t and hailstorm. Vines and crop, on'r ly dam-
ag('(i. Rain lasted until Thur day, the 7th. tr am were wollen and flooded 'everal 
wards but carried little dchri~. Adobt' brick destroyed. (D 1 June 14, 1 fi6.) 
Ioudbur t in canyon washed out bridg <tntllarge part of road. 'Yater a foot deep in 
dwellin!! hou,"s in canyon. Damage ahout ,'3.000, (DN ug. 5, 1 69.) 
loudhur t (>uused a 'mall fi od near lime kiln. mall .ection of truck wa hed out. 
(DN Aug. 7, 1 69.) 
""\Yaterspout" in cunyon wm;bed out seven bridge tUld did 1,500 worth of damage to 
road. (Dl ug.30, 1 'u9.) 
Abstract accounts of outstanding cloudb'L~rst floods in Utah-Continued 
Dute Localit y Stream cotu"se 
1870 
J uly,----------------------- fi t. George_ ------ --- ------- - --- - ----- ------------- --- - --- -
July 10 __________________ --- -- - __ do _____ -- --- -------- - -- -- - . -- --- - -- -- - - --- -- -- --- -- ----
July 25 ___________ ______ __ - Cedar City ____ _____ ____ ___ __ --- --- - -----------------------
Aug. 22, 1 p.m _____________ L aIt Luke City ____ __ ______ __ ----- - ---------- - ------- --- --
I 7'E M ay 19, 1 p .m _____________ _ ___ rio _____ - - -- - - -- -- - - -- --- - -- -- - - -- - - - ---- -- -- - - --- - -- --
June ·L__________________ ___ t. George _ -- -------- --- --- - --- ---------- --- ---k-- --------
July 15 _____________________ GOVlrnIllel1t .'pring ________ Governm nt Cree ' ------ - ---
Aug. 25, p.m _ - ------- --- - --
Sept. 2 (prior to) - ---
1 '73 
j\.ug. 4 __ _ - --- - -- - --- -- ----
oJt Lake Cit Y -- - - --- ---- -- - - - - ---- - --- - -- - --- - -- - -- ---- - -
_________________ Suutu Clara C['t'ck ______ ___ _ 
iiy _____ -__ ______ --- ----- --- -- ------ -- --- ------
Aug. 11 __ _______ ______ ______ BeuY!:'r -- -- ------- --- --- - -- ------- ----- - - ------- - -- - -----
Aug. 2L__ _ __ __ _ ___ _ __ ___ ___ n inghum _____ _____ - __ ------- Bingham Cauyon_ -- --- -- -- -
1 74 July 20 ___ _____________ ____ - Paro,,'an_ - --- --- ----- - --- --- - ---- --- -- -- - -- -- -- -- ---- -- - --
'umrnit _______ ---- ---- - --- - --- -- -- -- -- -- - ---- - --- ---- -- --
1 ly 21 , 1 p.l11 Alta _____ ---------- - ------ ------ ------------------ -- --- -
July 23 ______ - ------ -- .. a lt Lake City ____________ __ City Creek __ ___ __ ___ ____ ___ _ 
Aug. 1 (prior to)_ _______ ___ Coalville (mine.:;) - ------ - -
Au\!:. L __________ _______ _ 'U1L Lakt· City __ ___ __ _ 
Aug. 4. (priOl'to) __ ____ ____ _ _ 
1~7r; 
:J>.lly '2.~ (\',",01' ''OJ 
~"';.~~ :L;.,~ \) IU 
~\.u~. 1.; ("rlol 
1871< ;Tuly 15 • . J p .lT1 ___________ _ 
July 2.3,8 p .m ____ ________ _ 
\\·l.st shore of Gt'C'u,t Suit 
L.\kp. 
Bbn.\l.nt ie (0("1:\:1." Ben.vt.~r) 
!.:.':~'),'· ~·~"h ..... ~" Y 
_ do 
l ' j(' u s unt Oroyc __ ___ _______ _ 
Farmington __________ ____ _ _ 
halk Creek _____ _____ __ __ _ _ 
Farmin g ton ullcI Davi s 
Cn't'ks (probuhly). 
July 23, p.m ______________ __ Toocle ______ ________ ____ __ __ _____ ______ _________ ___ ___ __ _ _ 
July 23, 5 Il.m ______ ________ Johnson 's Sl'tLl l' lllent , in 
Sknll Yalley. 
Sknll and Rush Yalleys __ __ _ 
Aug. 9 (prior to) ____________ Wules _____________ __ __ ____ __ Six Mile Creek ______ _____ __ _ 
Au.,.. 9 ___________ __________ _ NephL ______ _____________ __ 0.11, Creek __ __ ____ _______ __ _ 
1879 
R'marks 
IIail torm followed hy heavy rain of about 1 hour's dUrl;tion. After storm, .flood damaged 
cotton factory, gri tmill, and farm. (U .. July 9.1.10.). . 
H · avy storm of 4 hours' duration. Flood from gap m mountaLO~ to northwest of Clty ~pread to wicHh of 200 yard, , greatly damaging land and crops Il1 west part of town. 
(1) 1 July 13, 1870.) . d d·t h '1 d t or IIravv rain. ' trc ·ts and erllurs flooded. Bridges! fences, an 1 C <'S _W~& 1(' . ou 
damaged. Rain washed uway "poisonous d POSits or th grasshoppels, whwh had 
heen numerous hefore flood. (DN Au~. 3. 1 70.) . . d 
llailstorm near Hot Springs, follow(:'(l by floods. onld'rnble hmage to rllliroad an 
brpwery. (RLII Aug. 23, 1 70.) 
Thwld r torm O\'l'f city. TJightning strikes house; riou Iy damaged h{~lleb irrigatiou 
cUtcb. (DN May 20, 1 72.) . f . "(n 0l" J ) 15 1 72) Heavy cloudhurst. A few Cf'llal's ftll<,d "with water LO place 0 \Yme. ." . u~e .' _. 
Cloudburst flood "washed the hotlom out of the cr ck" ami de troy('dU'flgatlOn mtak '. 
(SLH July 20, 1 72. ) . d d· t d't h s (LII Flood from '[ootwlls struck portion of city, clamaglllg gar ens ml ":1 cr 1: c e . 
H~~ll~,~ ~~'i~S 710{· several day. Orchard, fi<'lds, ami ditches du.mag(:'(l. "'aLer 30 feet 
tlerp in ttnt .l Clam Crepk, Dooeling adjacent lowlands. Damage Lo flUIlle and dams of 
$2,200. (Di\' ,cpt. 2, 1 72.) 
Cloudhurst in lDoUl1tains aod o\' ('r city. Floml da.mag~d s('vel'al orchards, depositing 
hould r uIHI mud. J itches were broken and footbndges wasbed onto (D ~ Aug. 
H~a~;~~in flooded, treets and did ome damage to bay crops .. ( ~T Aug. 16. l8n.) 
Great damage to railroad. Rdc1grs anel track de troyed; t1es pIled up. (D! Aug. 
23, 1 73.) 
Flood wa hpd out dam and bridges u])(1 flooded portion, of the town. 
Flood 'va~h>d large boulders into the strc LS. (SLH July 2~! .1 74.) '. , " Roads 
"One of the most destruct iv thun lel'storms th,at ever \: J. 1ted _ thiS I flgJOll!. 
washed out and mining properties damuged. (LIT July 22, 1 14.) . 
loudburst ove1" cuuyon. titl' am greatly enlarged a.nd carn;d much mud. PortIOns of 
M" a d ' outh Temple ::)treeLs flooded. (D ! JuJ} 23, 1 £4_) . '. 10~~l~Ul~t and dehns flow. Roa~s wasbpd out; rannhe! CO\ ered wltb rock~ and tllubm. 
Resulted in $2,000 damagt' to mmes. (D . Aug. lr 18,4.). (DN A Cloudburst in monntains flooo.ed Lindsa} 's Oai'd ns area. Llttle damage. ug. 
"60~)i~~'~ downpour." Rain fell so heavily thaL grotmd \vas4 c)overcu in plac<'S with a fooL of wah'\". orne danHl.~t' to hay 01'0\.1. (DN Aug. 4, 187 . 
C"lnndtnlTst d()(-~~ !iODlC dar1Iuf;te- to Sll'lf" Iter llqulJ)~n(·n~ . ,.,{~I~'r ,~~l::S;H~d. ;~7G. ) ~~~~~~a:~l~\~::;:~I!l~~~~~~~~~~ rc~.~~tj~ ~~~li/.).~:"~'u~Cf ~~·;~tL;:;~~~l:r-<-.( f:;~;:)'"Ir' j ':$! ~r()J;:-: . .• L (.~ (.~n· .. \.ug. 0'. , 7(;) 
C~ lullc,1l:"n.1..r~ t n, ~u. I ' IJot SprlJlt?~ t:tu.a hf!'cl hllhud(..' n .n ,d . l -U h",.' 4,. \ llu~ ~l,)"f - lnp;:~ I ..... \.\,;:p :."hO\"ll. u lnf.)l . 
(81...."1'" Aug . H'tt 187fL) 
S('rious damll!!t' to crops. Chickens, hil'ds, und •· ... __ en llluskrats" kil\(' d <luring ... · iolent 
huil- and rain-storm. (DN July 16, 1 7 .) 
Cloudburs t oyer 'Yasutch Mountains. Farmington o,nd Davis l'l't'k (liscllur!1;ed an 
imlnenS(' valum!' of water and debris. Farms and roads were eo ... ·el'l'o. with nlud and 
boulders. A kam and wagon swept away and the morning after "ou!' of the nlules was 
discovprc(l emhedded in th' sand 'with onlY b1s head and neck visible abon it. Tb(.' 
othpl' was found lod~ed against a rock a sbort distance helow whl're it wa eaught. 
Both animals w{'re hadly bruised." Estimated damage to farms $3.700. Roek;; 20 
to 30 tOllS in wcight weI' carried 300 yards from cauyon mouth OWl' cOmpt1t'ULively jewl ground. (DN July 25, 1 7 .) 
Copious thmHler ' hower. Streets \H're flooded and ditches filled with gran·1. (OX 
July 26, 1 7 .) 
loudhmst flood kills t,'\-'o Indians and 20 head of cattl. Farm damagell-olw to the 
extent of $1,000. tream in Ru h Valley . aid to bt' 60 rod, in width and -l feet det'p. 
Rocks and gravel were deposited to depth of 7 Lo 10 feet. (DN Jnly 27, 1 7 .) 
Town enveloped by cloud that was sndd{'nly divid d by a light. A terrific roar followed. 
The damage following th cloudbmst was considerabl to crops and field. (DX Aug. 
16, 187 .) 
Cloudburst ubmerged farm with rocks and sand. (D Aug. 16, 1 7 .) 
Aug. 14 (prior to) ___________ Sevier Canyon ____________ _____ __ ___ ___ ___ _____ ___ ______ __ Cloudbul't wa hed away railroad track and filled cuts with debri week pr \iou~ to 
1880 
rcport. (DN Aug. 14, 1 79.) 
July 26 _______________ ____ LeW ______ ____________________ ___ ___ ______ ________ __ __ ____ Cloudburst washed out tracks of tah "outhem iu two plac s. Damage e t.imat d at 
$5,000. (DN July 28, 1 0. ) 
July 27,2 p.m _ _____________ Spring Lake and antaquin_ _______________ ________ __ _____ Cloudbul' L and hailstorm. Crop badly damaged; road and bridgs in canyon wnslwrl 
18 1 July 1, p .m ____ __ ______ __ \YillO\\7 Ranch 5 miles south- ___ _____ _________ ____ ________ _ 
w(' t of Grantsville. J uJy 24 _ __ _ _ _ ___ _ ___ __ _ ___ __ Pinto _________________ ___ ____ __ _____ _________ ___ _____ ___ _ _ 
Aug.ll, 2:45 p.m __ __ _______ Orderville ___ ____ ____ _____ _____ __ _____ ____ ___ _______ ______ _ 
Aug. 14, 10:30 a.m. and 12:30 
p.m. 
Alpine and American Forks __ __ __________________________ _ 
Aug. 14, -1 a.m _____________ . Castle VaJley ______ __ ________ Soldier Oanyon ________ __ __ _ 
o\.ug.14 _____ __ __ ___ ___ _____ _ Pal'lC'ys Canyon ______ _________ ____ ________ __ __ ________ ___ _ 
t\ug.15 ___ ____ _____ ___ ____ __ Alta ____ __ _______ _____ _______ Little Cottonwood Creek __ 
out. Logs ~o to 4.0 feet long canied in stream. Damage estimutcel, $3,000 to $,'),UOO . 
(DN July 31, 1880.) 
Rainstorm in mountains of about an hour's dnration, bringing flood. Soil washeri ;l\\'UY, 
ground covered wHb ilL, rock, and other debri. Crop destroy-eel. (DN July 21, L 1<.1.) 
Heavy flood swept down from the southeast and moved stacks, hins, [ nces, aud purts 
of barns. ome swept away entirely. Gardens covered with debris. One home washt'(i 
away but uo human lives 10 t. (DN July 27, 1 J.) 
Cloudburst and hailstorm, followed by heavy rain of an hour's duration. Town " 'us 
flooded, and "hundreds of loads of rock, timber, and rubbish" were d<,posit din sll'cet 
and fields. Damage estimated at $2, 00 to $3,000. (DN Aug. 13, 1 1.) 
Two cloudbursts in mountains; moderate rain in town. Floods brought quantities of 
debris out of canyons. "Thousands of cords" of timber, some logs heing 1 ~ to 2 feet 
in diameter, were carried down. "TolTent was the largest ever witnessed in that 
neighborhood." (DN A.ug. 1 , 18 1.) 
Cloudburst flood washed out road and carried away mercantile supplies for railroad grade 
crew. Two storms. Storm also did considerable damas:;e in Castle Dale. All ravine 
and gulches full to ov l'flowing. Water 4 feet deep during first and 10 feet deep during 
econd storm. Cottonwood prings buried by debris and cel1Sed running. (D~ Aug. 
20, 1 1.) 
Cloudburst caused extensive damage in canyon. (LT Aug. 16, 18 1.) 
Three floods in canyon washed out roads and trail and damaged buHdings in Alta. 
(SLT Aug. 16, 18 1.) 
Ab tract accoullts of out tanding ·lou.dbu?' t flood,' in Utah-Continu d 
Date LoC:lliLy 
I 
Stream COUl'se 
Aug. In, p.m _______________ Provo Canyoll ______________ ------------------------------
Ill!. 1 ____________________ _ firighan1 City ______________ i _____________________________ _ 
I 
2 
_ ug. i, p.lll __________ _ n [lVer _____________________ :'outh. fountain ___________ \ 
Lo!!all _________________________________________________ _ 
,'t. George _ _ _______ _ ___ -- ____ -_ -- -- ---- ____ ---- - -----
,alt Lake ity_ -- ________ 1 ity re k ________________ ._ 
Y ltlab _ ___ _ __ _ _ ___ _ ____ __ _ _ lCltlU.b reck _____________ . 
I 
.\.ug. 11. _______________ ---
Au~. 12,4 p .rn ------------
A U~. 2i _______ -- --- - -- ----
Aug ao, p.m _ ---
July 4-5 B •• ""r and \\'.'hing'o" .•.•• I ........... · ......... ·· .... · 
,t. Gcorge _________________ . ______________________________ _ 
Rrport from Kanab ________ 1. ____________________________ _ 
July 5 ____________________ . 
July 21 
J uly ~l, ~::30 p.m________ ___ Y·tnab _________________ • __ _ _ Kanab reek _ - ------ -------
A.tIl!:. L ___________________ _ outh Mountains 
Aug. 1i (prior to) ___________ 1 .'pani:h Fork anyon ____ .1 Ti ' ,myon -- -------------
1 4 
_ ar.12_____________ Kill b _________________ ---I K.m b Creek ___ ----------
u .• 4 I',m ...... • "It Lak. CitY. .. .... \ "Y C",ek. ..···· .. ····1 
• I y , \I .m ____ \ __ do - -- - - ,. \ -- - -------------
AIl'.7,l),lU ___ "-r(~¥t;:~ south of ~\1t Lu,(\ \-- - --
\"p;"" _ _ \ Dry C ... ·f'k 
Remark 
tonn rai: s river a [Cl't. ;'.[ud lidr ('stim:l.ted "from 200 to :lOO feet quare and frOID t 
to 10 f('pt del'p" was H'portctl, (0, Aug. 22,1 1.) 
loud burst do ~c nsitierabl(! UlIDlge. CD. A.u~. L, 1 1.) 
Canyons and glllchc: filled with roaring torrent·, in many ea e ' onl' fept. d('('p .. lum-
ford farm alrno·t entirely ruin d . Brick kiln. containing upward of lOO,O()() hricks 
partially w: 'h (i <twa. and collap cd. (I) .' Aug. 14, 1 2.) 
Lo~all vicinity "isit('(l by heuyy . torm. flooding '(n'd:. (ODli Aug. 1.'),1 2.) 
\·iolcnt rain and hailstorm on two ,ucc's:i,·' days (Aug. 12 and Lal. ,'idewulk. and 
road.' damugl'd, II' cs blown down, and "fruit by til(' ton" knocked from orchard tree'. 
(DN Aug. Ii, 1 ' 2. ) 
loudbul'st in C'lnYOll bring down immense amount of dirt and large rocks. 
Street ' flood i, c,'llurs filiI' hay and grain dluul\ged. 'rhird floor in sca 'on; the fir. t 
two were not large. IV" b>J deepened 10 to [.') f'et, and irrigation ditch wa filled 
with and. (D. 'cpt. 7,1 2.) 
rood d al of dn.rn loge by cloudbur t otton fact ')ry millrace and dam washrtl out at 
Wa hillgton. (D. July L ,1 '.) 
I< lood from Pill(' Valley .:\fountain damaged farm, , dam ' , ditch ':, and roads and dam-
aged factory dam and raCl' to extent of. 1,000. (D. July 19, 1 .. ) 
Flood iu Vir:dn Riw' l' tears out all dam b tween \Va hington Field and Mesquite, 
(D. July 2 ,1 '.) 
"IIeavie't lio d known in thi. p:1rt of the country." .:\l· e~ of (arth as large:1. a common 
hou'> float ddownth ·trl'am with willow ' till tanding. Extt'nsivedama!H'tocroP'. 
and all farming land in canyoll was destroyed. 'ome cattle kill'tl. ,Lllyon nrar old 
city darn Clll'iO fc t clown and 16 rods wid . Floori lao ted 7 to , hour '. F're'l1 cutting 
in C'HIlIl I opt'II'd up sev'ral new :pring .. (D . July 30,1 3.) 
lou,i urst in m)ulltains south of town. Str<'et floodpcl to depth of nearlv 2 fret. Ln-
h:l.r\'e ' te .l crops dCllulished. 'uch a , torm not seen for nearly year ': (D'\ Aug. 
6, 1 t) 
Flood wept away lumht·(, mill and ome cabin: . Inll'lhitants, warn d bv Olllld of 
approaching \V,t\'e, cli,nh 'Ii th' hillside., in time to ('SC.l.ll~. (D ... Aug. 17, (~.) 
Pi\' successiw flloYs of nin bring flood do\vn cn'ek. doing danugo to extt'nt of, 5UII. 
Raillfall unprecl'd('ntl'd . (D.' ':\lar, 21, 1. I. ) 
Heavy rain ill eit y, cloud hurst in c:lI1yon. ':lllsing o\,prflow of 3'lueduct on . 'orlll Tl'ffiple 
~tre ,t. 80mI' adjaCl'nt yards wen' floo (led. ([).' .tUg. 9, 1 ~t) 
Hl'U\' Y rain 0\'('1 dt y. :4tl,'('tS W(,H' flooded :LillI ditctll'S ti11('.1 with sand :UHf gran·1. 
AUI!:IU"lltl'(j hy dbeh u'gP from hills following nMds CI·om gr.l\'l'I pits 011 .'1ort11 Hl'llch. 
(1)_'1 l\h~ \J. 1:0>-1.'\,) 
R:tilrOlll tr.1('';:s \11 \PH!lll or C'(H'et't'd wilh ~1"1\'('1 as a n'"ulr of illt"'IS" _~(.OI'1l\ . 'I ruJlic 
til-Inl' . cn" \u·. "'. IX'.1.) 
11~'; L~·;~:.~·:l:'~!~·"~~ ' :l ~~I::T, ~1,~!:-;~·i!)/r~!!~!li~~~,.~ r}(fF!';4;.;~~ ::. (\~ ~~ t',trll(·l;'·:?'I,~;~,'.lHI 
(:EOJ,OG/('AL ,'URYEY 
-l. \1 \!'\ :-TREET OF "ILU,RD AFTER FL OD OF \l GL T 13, 192:3. 
PIWlo b) L. \1. ~Will or. 
LOR .II:\RD \I<: .\R .\IOl TH OF FAR:\rI (;'\'0'\ C\'\)()'\. FLOOD OF ALCl. " l' 13. 
]923. 
Photo I., 1.. \1 . \l i n",nr. 
"A'I'ER-:-; PPLY PAPER 9!J-l PLATE 20 
B. RE~lDE'\ E.\T \'(ILL\RD \FTER FLOOD OF lGLST 13.1923. 
Photo U)' L. ". "in-."r. 
0. B ., 'IDE" E \,\D BHt\ 1'\" '\hE 0 P\RRI "ll REEK FLoon OF .\lGl ~ T 27 
1!)30. 
Photo h) L. \1. \\ in:lllc. 
I 
J~ r <"1 C.l'l.O.. CC'.ft.oJ":l'''-oo('"t''\...(l.l!Ihu_ ,...C'lJ~,h·.' 
",.,,,. '" 'P'::;." K,::.';i~:· .: .: .... _ ... ___ .____ x.:'n'::',r"';.<k ... ____________ . 
Apr. J2 (prior to) __________ Kanab ______________________ Kanab Creek _______________ _ 
Aug. 17 ___ .______ _ _ ___ T~istle---------------------- Spani h Fork Canyon ______ _ 
Mlllard Oounty ____________ • _____________________________ _ 
A uP'.li\. 2 (noon).31 (noon), Kanab ___________________________________________________ _ 
.·t'pt.] (a.m.). 
Aug. 19, noon______________ Cedar Fort (Cedar Valley) ____________________________ _ 
Aug. 2.1 (prior to) ___________ Fillmore ____________________ Chalk Creck _______________ _ 
Aug. 30, (prior to 3 a.m.) __ . W all 'burg. ______ . __ . _____ . ______________________ • ________ _ 
Aug. 31. p.m ________________ Point of Mowltain ______________________________________ _ 
cpt. 2 (prior to) ____________ Pleasant Valley __________________________________________ _ 
1 7 Jllly 10, p.m ________________ Fillmorc _________________________________________________ _ 
Point of 10untains ______________________________________ _ 
July 2 (prior to) ___________ Grunt ville __________________ "'estern Mountains. _______ _ 
ug. 2.:3___ _____ _ _____ ___ ___ _ Hcb r City ____ . __ __ __ _____ _ Lake Crcek _______________ . _ 
1 88 July 21.___________________ ", pani'h Fork Canyon nNlr _____________________________ _ 
Red Xarrow . July 30 _____________________ Og-dcn ______________________ Ogden Canyon ___________ _ 
July 31, nighL ____ ________ ..! Orou~e Creek _______________ :\Iountain to nortb ________ _ 
Aug. 3 ______________________ Orangcville 
IIeavy runolT (probably a spring fresht't) washed out dam and added 10 f ct to depth o[ 
channt'l. Total dt'pth reported as 50 feet. CD Apr. 12, 1 .) 
Tracks of D. & R. O. '''t'. R.R. flooded and cov r d with gravel, delaying train several 
bours. 
Flood washed out track bed of Utah Oentral R.R. in some places and covered it in others. (D Aug. 1, 1 6.) 
Foul' succcs ive floods. Fir t filled cellar of Tithing Office and caused settl m nt of 
building. 'ccond flood deposited sand and gravel on everal acres. Third of eri 
caused some damage to thr e properties. Anoth('f flood peak, not so h avy, carne do·wn 
about 8 to 9 p.m. on the same day. Largest flood of series occurred in conjunction with 
intense rain- and hail-storm. Hailstone a lar~e a 1}1 inches were noted. Damage 
reduced because of preparation for divcrsion, but considerable damage to fruit crops 
occurred. Correspondent says, "The dams in the cr k* * • went out ome time ago, 
but we are so used to thai I had almost forgotten to mention it." (DN "cpt. 9, 1 6.) 
Intense bail- and rain-storm. treets and cellars were flooded, farm land gullied, and 
wheat sheaves carried away. (DN Aug. 20, 1 6.) 
Heavy rain followl'd by terrific flood. All dam :md bridges washed away and gardens 
buried in mud from 2 inches to 2 feet deep. One hou e and all cont nts wa bed away. 
Lo e timated at sev ral hundred dollar. 1 TO live 10 t. (D T Aug. 25, 1 6.) 
Thirty minutes ~lft('r rain began a large volume of water came from the mOllltains, filling 
cellar and washing away crops. Damage estimated at thousand of dollar. (D ~ 
Aug. 30, 1 6.) 
Smull washout COY('rs ,ection of track with gravel. (DN ept. 1, 1 6.) 
Damage to track by cloudbw-st interrupted railroad traffic. (Dl. ept. 2, 1 6.) 
Flood de,ustated town and surrounding coul1try. Three awmills wept away. 
a herd ofsherp lost. (ODH July 12, 1 7.) 
Track of "('tah entral R.R co,ered with rock~, and. and hTU h for con id mble dis-
tance by washouts caused by intense rain. (D July 11, 1 7.) 
Light rain in lo\\'n. heuyy storm in mountains causing debri flow. About half an acre 
of cropland wu coyered with debris to a d ptb of 27'2 feet. ellars and hou.e. flooded 
and roads wa hed out .• eyere t storm ('xperienced there to datc. (D l July 2 , 1 7.) 
loudburst canSt'S stream, dry since spring, to overflow and flood cropland. on~id ruble 
dumage. (D" ug. 27. 1 7. ) 
Cloudburst washed out section of track of D. & R Q. \V . RR (D~ July 25. 1 .) 
Hea\--y rains concentratcd in vicinity of Ogden. everal landslides in Ogden Canyon, 
and road was washed out in places for a distance of 1,000 feet. H avy torrpnt in side 
gulches. Rinr carri('d a great deal of d bris. torm said to be hem'iest 'vel' witne~ ed 
in that an' <,\. (D~ Aug. 1, 1 .) 
Flood ari ing from cloudbul"t in mountaiu wept away bridges, fenccE, and outbuild-
ings: destroyed 40 ton of hay and clepo,ited debris on cropland. (D::\ Aug. 9, 1 .) 
louclburst and hailstorm _ truck town. Hailstone 1 inch in diam tel'. tre t and 
stream were flooded, canyon bridgl' wasbed out, and gard n d troyed. (D~ Aug. 
, 1 .) 
Abstract accounts of outstanding cloudbU'fst floods in UtCth-Continued 
.Dnte Locality tream COW'SO 
J '89 Apr.l0 _____________________ .aIt Lake City ___________________________________________ _ 
Junction of evier, Juab, Se\-ier Rin'f _______________ _ June Ii______________________ and Iillard oUllties. 
Aug. 10, p.m _______________ Bingham anyoll ________________________________________ _ 
Aug. lG, p.m_ ______________ IUlltL _____________________ ManU Creck ___ ~ ___________ _ 
Ephraim Creek ____________ _ 
Bct\'-een Black Rock and _____________________________ _ 
Oasi '. terling ________________________ • __________________________ _ 
l\layfield ____________________ \' ood anyOlL ____________ _ 
Dry Hollows, near Fl'isco ________________________________ _ 
I Garfield Beaeh ___________________________________________ _ 
Echo Canyon ____________________________________________ _ 
\\-eber Canyon ___________________________________________ _ 
Au~. 1\1 (prim' to). __ ____ ___ _ liunUngton _________ _ :HunUngton C'l'f.)t'k . 
J~no 
.Tub Ll._____ _ ___ __ _ 1 ]\.1<,.,,, -
_Tuly 2Q -- __ ______________ oalvil1 _______________ _ 
July 20,12 noon to 1 P m___ raDti. ______________ . ______ _ 
Ephrmm _____________ . _____ _ 
189/ 
July 29,4 p.m ______________ Fuirvie.w ____________ __ _____ _ 
Chalk Creek 
lUnnti 
Ephraim Croek ____________ _ 
Oak Cr ek _________________ _ 
Aug. 12,4 p.m _____________ . Miner ville ______________________________________________ _ 
Aug. 13, p.m _______________ l\IuntL ___ ____ ______________ Manti 
reck _______________ _ 
Six-mile Oreek _____________ _ 
Aug. 16, 1 p.m ______________ l\luntL _____________________ Manti Oreek ____ __ _________ _ 
Aug. 19,2 p.m ______________ Bingham ___ ___ ______ ___ _____ Bingham Canyon _________ _ _ 
Sept. 5 (week prior to) ______ l'lymonth ________________________________________________ _ 
Sel)t. 10_ -------- ___________ 5 miles above Price _______________________________________ _ 
1892 
Rl'mark' 
Great los or crops. ~~magle t~ PJ'~PCt:~~:am pomed forth ':six ro Is 01' more in wi(ltb 
Canyon only about 172. m:~s o firer " Ie fuin str ,.till dil'c('tlr again't Jorgen,('n home, 
and fullJ [) ft'pt ell'l'P 11) e cen. . 'h'ld' ,L fill' Joi'geu 'en arrived, ldt bugg. 
within which were. lrs1· :Jorg~tlS1n l~n,dtsb~YC \~h~ h~d coml; out [or belp .. Mr. Jorgensl'll and team on dry glOUnt l~ CulP 0 0 e. . d 1 on 3 fl.'et of water, and 
fo.uml. other ~vc children ~n, h,OIUtg' , ~lO:J~l~e~~~Franal~~o O~t;cye!l t it from falling on 
hiS ,vlie bol<lmg up a cup oare s. k xit for the water He saw 
tilt' children. Mr. Jorgensen hroke a \V.indo:'! ~o ma:~ u~~d oyer The boy' with the 
the stable sw pt a'ct\'ay1, buggttYl anddhg~~~e 101~~~C~~~Cl" hJ'okc~, tables and corrals buggy was drowne , a so Cll > an . l' I h . d i 1 debris 
wrecked, sh ds nnd.ermind cd, c,~llar fillehd'd'1~gt °d; ~t~~(I} th~~l~ilcIS were left dangling to Beds of bollows Ilt rallrou ero SlUgs was e 
the bridge. . b t 'as n arly swamped Lasted only balf w:rieb~~~~b~~1~·I~~tOt~~~k~hP ~:~lli~~~l~cx~ato '~'ailro~d tracks was c'ovcred by an inch 
of water. . 
Several cloudbursts rcport~(dl, bUTt ~oi mr:c~ ~~~ctgJ'ill many places and buried by gra~Tel 
Train was bulLed by landsh c. x:ac s ,\ er . I h'8 brougbt down thousands 
and houlders in others. LandSJ.ldehs <Lind ~ ~ft~~~~~~Jil~;ct~on the whole rna, s slipped 
of tons of debri. Soon after tram. il( cr~ C L. 's a dangerous spot, was 
into the ri cr. A ~ittle late; u Il'el~ht tral~,.at.t.emp~~~~l~fu~~O~~-ere m lltion~d. Ware!' 
struck by a lundsllcle apd." ashed. mto ~ dllt(I~' t ~?cle and 18 fcct,decp in railroad bed. pouring down mountainside cuL a gulc ~e 
(lh Au!!:. 19, 1 . 9.) " b' v in hills tllut "!wups of mud" ,n'rc' 
• 0 serious dll.Jnage rt'portcd In!.t ~:t1.JOs ~':frc:~ (~., y Aug. 21, 1M!).) 
hr'ou!':ht down ""<'I'Y gulch. rta,w" ( ""Y' . . '" '''J"lln;'. 
1l:'it\;.r.l:'~,i!~l~. t~I':lr;,7t~~~"1.:t~uH;).JIfIJ_q~d ... ~ ~Il..~hpd ~ JV I t rn( Itil,g srH)'\' n«('(,'>dN(·d ... r!!_r.:.~~C).f:;.v~~:)~J(·pnrru. tin~ 
( .... loudhur~t 3 or -1 IHi It·~"U.p ~'1u ... t.i ~~u.I,ynJI. l 't .. qa(l ill. C~U[1~'()n c;"ovpn .. :lo(\ ,viI h I'oc-ks 1.\.1:H\ ll.\ud .. I-lrid~(·.s "V~:I ... -..,:tH"d avvuy. ~Hre\·C:s noo(h.~d _ (l)N .July l.R. l~QO .. ) 
··I1 .... r('sh(. .. t.·
p 
did se-Y ral t h()llSand doJlan~.~ '\\.~ O~Lh of tl~tnll~~. Brid~(~s and 1"ou<\s \\ ~'shcll 
out, und fields covpred wiLb d bri". (DN J lily 21. t no.) 
Rocks, JOgs. and dehl'is dCbouchf'u from canyon. Sa.w rnill and sbi.ul!,"lt, Dlill washed out 
of canyon. Machine shop swept away. Bridges can-ied away and stn'l.'ts of town flOOded. 
Logs and debris d 'houch d into town. Yards and gardens flOOded and cO\"er'd with 
mud and debris. (ON July 21, 1 90.) 
Cloudburst in outh Fork. Wall of water 7 feet high camE' out of canyon. rOlling rocks 
and timb 1'S. awmiU camp at mouth of canyou 'wept away. Road in canyon badly damaged. Bridges ~wept away. (I 1 Aug. 5, 1 91.) 
'rremel1dous storm. Huge streams of water, mud, and debris rushed down from the 
mountains and flooded the I'ntire town. reek beds usually dry carrieo torrents 4 
to n feet deep. Ditches destroyed, fence washf'd away, and field Covered witb mUll 
and houlders. Road badly wa hed and crops severely damaged. (D. Aug. 17,1 91.) 
Trees, mud, and other debris carried into tOWl1. Oonsiderable prop rty damage. "Thor-
oug-hfares in the vicinity of the £lood were a sight long to be remembered." 
Much debris carripd onto farms at mouth of canyon within reaeh of flood. (DN Aug. 14, 1 91.) 
Mud and wat r pow-cd out of canyon into stre ts, over garden, etc. • ky clear over 
\Talley and no rain. Cloudburst on watershed of creek. Logs, brush, and boulder' 
trewn o\'er flood area. "ome hOllses flooded. onsiderable propert.y damage. (D~ T ug. 17, 1 91.) 
Intense rain torm in head of canyon sent flood down the main street of Bingham. carrying 
logs and boulders and oth'r debris. ubsided by 4:30 p.m. In some places \\"here 
flood had washed OYer porches and idewalks ""'e re left quite large deposits of gold dust and other rich minerals." (D?\" Aug. 19, 1 91.) 
Third terrific storm of s ason. ITail and rain fell in torrents. 01'('111. flood from moun-
t,ain eu t cleep ga hes and carried b ng-e boulders anci bodies of dead animaL, .. One 
dead horse wa washed over a huncir('d yards OJ) len'l ground." Thou and •. of bushrL 
of grain ,vere destroyed by hail. (BB ._ t'pL. 5, 1 91.) 
June 15 _____________________ Kaysville _ ------------------ Weber Oanyon __ ____________ Cloudhul'sts in canyon threutpn town. Bridge. and tracks badly damaged. Fruit crops 
ill ' illtah, Morgan, and Webrr Oounties suIIcred apPl'l'ciahly, in SOllie ca 'cs heing literally swept away. (DN Jun 16,1 92.) 1 93 
Olomlhurst in the Yicinity of Price hroke through dike and can~ d considerable propl'rty 
damage. Fields and homes fiood('d and crops injmed. (D:-\ ~'l'Pt. 14,1891. ) 
July 22, p.m ___________ ____ _ NcphL _____________________ Salt Or ck Oanyon _________ _ 
IJltpll '(' storm in canyon; no rain in town. Flood wa hed dum Ollt to north of C'ity and 
diverted part of tht> £low, but f]ooci was still un precr<lruted SinCl' 1 'If)2. Cellat·s were 
filled, and haystu('k and outbuildings taken a",·oy. (D~ Jnly 25, lRg.U ult Lake Oity ___________________________________________ _ July 26, !O p.m ___ --- --- --- I 
AuO'. I (pnor toL __ - __ _ ___ _ Miner. ,·me _ _ ___ _ _ _ ___ _ _ __ _ _ ,-,outh Hi:J' _______ • ________ _ 
1894 I 
A cloudhm'st aud hailstorm struck the ('ity. Hailstone sLriPl1ed orchard all(1 garden •. 
Follo\\ing the bail a copious rain flooded :-trel't and ya.rd and partinlly filk<l 'ome hasements. (D. July 27, 1~9:3.) 
Cloudburst in Sonth Hills. Much damage llone h~r !loocls. OOllSid n.thlp grnin "',rhed 
July 13 ____________________ Pountain Green __________ _ 
July 29, aftt>rnoon __________ 1 Beher Valley ______________ _ 
away. Fitlds co\-preti with mud and d('hri. (D'\: "~ug. 1 .1 93,) 
Bi~ Hollow ---------- Flood covered grain fiel(ls south of to,,-n ,,,ith mud and tl'llsh. (0 ~ J\lly 14, 1. IH.) 
Center and Danipls 01"(' ks __ Rain was slight. ill \'ttlll'Y hut C'onCl'ntr:ltl'd hNl\'ily on the ('astern mountuin". C,toyon 
floods. ho\\,('vPI'. ruinrd S("'C'rnl !1C'r('~ of cro]Jland hyflooding or by deposition of'alHI 
and grnn~l. .Poultr) was drowllP .l, rOil 1 and bri(l:.("('s w<lshpd out. (Ol !\.ug. 3, 1 94.) 
A.bstract accounts of out.·tanding cloudbwi'si floods '1.11, Utah-Continued 
Rcm::l.rks 
tream course Locality 
___ ----------1--------- -------- - ---
h'll b e settlement Farms and barnyards 
Date 
1895 _____________ H ' o.vy clou(lbur t and flood from h~ot ~ ~e~t~Vof 2 to 3 feet'in some places. Canals, 
Jt11y 28,2 p.m _____ _________ Hunter----- - ----- - --------- - --- ---- - --- - ----- were w.1.'hocl over, the water d~c l~~~:S with sand and gravel. (ON July 29.1 95.) d ditches , a.~d fi~l<l' were cov~r~. ll~V h Floo 1 tore out several railroacl cros 'ings an 
B' W h ________________ Oloudbur t m.hllls at head °M·if 'd aSL'l.rge arrnunt of grain destroyed. Farm lands 
Aug. 19, afternoon--- - - ----- Frisco---- ------ - ----- - - - - - - - 19 as - - ~~~~e~t::~. m(~~tll~u~:~~, 1 ~5~)1 . 
. , .. the WQst si 'l e were reported to pre nt 
1896 Execs ive rains flo:> led th ') C1tyc' L')wCI l\te~~a~t~ in some places. Drainage can;).l over-
It Lake CI·ty - -- - - - - ------- - ----------- - the !1"pelNUce of lakes. Ra ts were n ces", (DN J 3 1 9") M 29 30 a ------- - ------ - - - fl dt:' 'M' uCh d"m'IT" t" "a.rden'; and ron.ds. L une6 't 96
v), 
ay - --------- - -------- owe . . "" ."V "t d ' (n bddaes (D c June. . 
Heavy rains benefit crops!l.ml"e d' (D July ·~O 1 95) 
Clou<1bnrst dam:1g;es fltll~e$ and t~re~te~~o~~lld ov~r 11 p:>rtion of i'he town, illUndl1ti.ng 
Enorm'Ju body of wc1.ter swept o.u 0 ;:1. d b Idors strewn over farm. Flow thlok 
field ' and f!;a.rdens. Tr e , dn[t 10,:05. an °b ulders Mclny homes surrounded by 
with rou • c.l.rrying uprooJed tre~.1· !OgSLr~~tdfor:>ab:>ut h~j[ 0. mile covered knee deep to 
ea of m~d fro!lll to 2 !eet <':P ic ..l.dn s HJ~s chicken ' , and cattle drowned. :Wagon~ horse~ w'ltl~ slimy m)..,. of ,thlC mu . Three ~awmil1s destroyed, parts found 10- fiel~::; 
and oth r Implement. swept ~wadY' b d f t of lumber carried awa.y. E tim ted 
12 miles below. Thll'ty-thou::;an O:l,r 0 
dam.1.ge $2J,o:n to ~{O,o~qi Alm')st the entire settlement wa flooded. Bridges \~e~e 
Flo:>d came dowtl [rom I s. t 'II ~ filled and watel' itl ome houses. Crops ""ere 
Fayette - ____________________ --- - - - --- - - - - -- ---- - --------- - wa hed out, fences wrecker, hee lar::; . 'New canal d:lmlged in mlny place aud 
destroyed and ~:lystttCks was ec away. 
filled with debns. Pl i land wJ,'hed so that only boulders left. D. & R. G. W. Much da.m 1ge to crops. )we :> 
Ephraim _______ _____________ - - ----- - --- - -- - - - - - - -- -- - - - - - - R.R. trJ.in del.lyed., . d 'th d "bri Crops beaten down. Bams and other 
R:l.ilroad tr,wks heaVily covele WI v • . 
Fairview----------- - --- ----- --- - --- - --- ---- - -- --- ---- - - --- buildings swept n.Wcly. (D •. July 14, 1 ~f' )t d ' t flo'Jd wa.ter,:; from town. Waters 
Flood swept over and oblite:ate<1 C,\ndlfil ~~~ ~n~ g~~~~ns with debris and mud. Property 
Richfield--- ---- - ----- - ------ C ottonwood Creek_____ _____ fioo:.iedstreets, filled collar;), covere e :> 
J uly 14 _ ------------- - ------ dtl.ffi 1.'1;e c nsi<;lerable. . th 16th F0Ul' fl)o 3 in tW;) day'. Much grain and hay 
'ci pio ___ -- - -- - -- - - --- - -- - -- - - - - ---
K .1nosh and 1vleJ.dow ------ ----- - --- - ---- --- -- - - - - - - -
__ __________ ______ ___ C Clhr Ridge C.1uyon .---- - --
Ileavy flood, wlth anathel on 0 • 
destrored. d tel by mud and Wl.ter Hlyst,').cks and fa.rm buildings swept Much 0 the crop ' e~ roy l < • • 
H awaY'fl ods brouO'ht out huwlreds of 10'\d5 of wo)d, fiiling up C.l.nals with debns, and ~~~KrillOg up mu.ch hay a.nd grt1iL~. (D l J~llh 15tolw~ .. 'rwo people were q.l'Owned .and 
lu1y l-t, '2 p.m ___ _________ -
:July 1A. '1. ,:}0 p .nL _ ____ _ 
]"u"l.y 1'\.,.:\ p . rn ____ - --- ---
' l.'orreuLiI.'lol r.tin of un.h ur's dl~ra.tlO':'- fl.l o?~e( \g~ including wrecking of a "aill'oad bndge 
011.e died of he..l.l't fu.ll~lr.. Gl8:l.t cle.). 0 .l.m 
J)'~~~\~~~~::tf g:;~ o~gl.:;taing propertios dt~ tgO!ill fl · oued """ill'oud gl'ade and tore out 
__ :-:-:-:::- - -- ll~:!!:ti~ 's~~1~~)~~~~v~~~~(";~~1~.~~;~ :)i[~..J (J~l~t:i:~hl~~~:l ( .. HI~irl('n~~ l n.tr)rt' hanet1(·j~d UI !"lU 
l~;.~t,]o"'_r:::t ~}, .. ~(~~·Vi~~t·--t~,.;~[,~~ }:~:tur~:~~::~; tt;!.l~v:~~~(~i~ln ar t.o ... .vn . {(}I 'J .ruJy Hi .. j ."j;f'H ) 
I, .nl __ .. _____ ______ _ 
N car lV1011.1'o(l ___________________________________ ____ _ 
J oseph _ ____ ___ __ ___ __ ____ __ Mountain streams _________ _ 
July 2U ____________________ Santa C lorn ___________________________ _____________ _____ _ _ 
July 2~, p.In ________________ llc>bl'r City _____________________________________________ _ 
July 25 _____________________ Elll(' ry Co un t y _____________ _ utler Cr ek ___ . ___________ _ 
July 28,1 p.ID ______________ E url'ka ______________________________ ___ __________________ _ 
Aug. 14 _____________________ Fillmore ___________________ Bear CanyoD ____ ___________ _ 
Aug. 22___ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ South of .)os<, ph _ ____ ___ _ __ _ _ Clear Creek Canyon _______ _ 
1897 1\111) 24____________________ "HIt Lake Cit y _________________________________________ _ _ 
Au g. 2______________________ ummit County _________________________________________ _ 
ug. 27. p .m _______________ Hea<1 of I>arleys Canyon _________________________________ _ 
('pI. 12 __________________ On tie D ale _______ _______________________________________ _ 
Oet. j _____________________ Moa b _______________________ Mill Cr(>ek _________________ _ 
189 M ay 2 (week prior t o)_ _ __ Ch' tel'. _____________ ___________ _________________________ _ 
July 11,2:45 p .m ____________ Fillmore_ . __________________________________ _____________ _ 
1899 Apr. 3 ______________________ Bluckroek ____________________ . __________________________ _ 
Jul y 11, 7:30 p.m ____________ Manti.. ____________________ Manti Crt'<'k ______________ _ 
JUly 1 L ____ _ _ __ _ _ _ __ ___ ___ _ Torrey Junction _____ _ __ _ _ _ _ _ Fremont RiyeL ___ ________ _ _ 
Thurber ________________________ ________________ _________ _ 
July 12 _ __ __ ____ _ _ __ _ _ _ __ ___ Frisco ___ __________________________________ ! _____ _ __ ______ _ 
July 14 ______ _______________ Sevier County ________ ____________________________ ______ _ _ 
July 30_ ___ _ _ _ _ __ _ _ ___ _ _ _ __ _ Ferron ________________________________ _________ _________ _ 
.. . ·Jlr"( .. . · rt(:,oc::1~ '-llUl'P<L _,-bou1 lu;\lf th'l.. Ih s t lut:"('ro(>' co"rop . (.L)N .Jl..1..ly Z4. .. \~'U-..,.) 
"'luudburSL s ,\v\."pl lOJi!;s . t olljdp~. and rnu<.l into lov..r ll~ Burns , cOl·ra)f:.. l1.lu.1 outbui\("liu l1!.~ 
cutTit'd u.~.\:t\ y . Rotn('> lJOlDC'S ("nten."d by v".-ate .. nnd (\(' bTis. 
S llln ll village south of r..10n1'o flooded and greui daD"ltlf>;e done to farms. orchards, !'oalls, 
and hl'idg<,s. Roads badly wash('u out bet "'{'en Hichftl'ld and Elsioor. ~E'ttlem ni 
at Annabl']la also su1Iered damage. Driftwoou and d >bris ::;trc,\VI1 over east beDeh. 
Canals badly damag{'d . (DN July 18, 1 ~6. ) 
Cloudburst flooded whole pl'(><:i.nct during thl' week. tr ams brought down hun<irE'U 
of cords of wood from the m0U11tllins , filling irrig:ation ditches with debris. Farmlands 
cover('d with debriR and crop destroyed. (l) July 2:3, 1896.) 
Heoviest rainfall in 4.0 years. ThOll and ' of dollars' damage. ROAds washed out, cellar 
fill ed. and field s flood('d and covered with sand. (D~ July 25, 1 90. ) 
Rain amounll'd to 1.65 incht's in anI' night. Climax of st'ril'S of floods which destroyed 
Iucem and damaged roads and bridgN;. (DN July 30, 1 96. ) 
Stage dJ' j,er was caught in stn'am bed by arrival of flood wave. Coach wrecked. (D);" 
Aug. 8, 1 96. ) 
Four people lost th ir lives as a result of What was repnted to b th wor t :flood in the 
history of the town. lain Street. near the hanks of the creek, ,vas turned into a raging 
torrent. 
Flood caused by cloud burst and hailstorm wash d ou t sawmill and carried trees, bould(>l's, 
and tra h down to the town. ...,ome of the tree carried as far as Fillmore were 3 feet 
in diameter. (PRV.) 
Wagonload of laborers caught in flooding treum. One man killed. (D Aug. 24, 1 96.) 
HC'u,y storm flooded trects and did considerable damage in steeper portions of the 
city. (DN May 25 1 97.) 
IntensC' hail- und rain-storm damaged crops and flooded treams. (Dl Aug. 12, 1897.) 
CloudbW'st wa hed mud into water-, upply intnke, necessitating a temporary shut-down. 
(DN Aua . 28, 1 97. ) 
Unpn?cNiented flooel damage. bridge anel inundates part of town. (DN "'pt. 20, 1 97.) 
Man drown d while attemptiJlg to cross tream wollen by havy storm. (DN Oct. ~. 
1 97.) 
H(>avy rains caused dam to break and flooded town, damaging field. orchard, bridg('s, 
etc. (DN May 2 ,1 98. ) 
"First flood of the season" carol' rushing down from the mountains. Big boulder. swept 
along lik(> chip. Mud and debris '0 thick it could hardly run. Ditche chokLd up. 
(D Y July 16, 1898.) 
Hea.y rain wash out railroad track. (D Apr. 4, 199.) 
One of greatest floods known to community. Muddy deluge .filled with driftwood, huy-
tack , bridges sl .read through the street and 10wN part of town. Cellarsf:lled and 
sf'Yeral business houses badly damaged. Main street filled with lo!!,s, mud, and rubbish. 
All strf'ets west of the creek covered with mud and debris. Railroad bridge washed 
out. (DN July 12, 1 99.) 
torms in ar a flood canals and ba ements. Fields were flooded and hail beat down 
standing grain. (DN Jnly 14, 1 99. ) 
Cloudburst docs slight damage to ditch bank, etc. (D T July 17, 1 99.) 
Eelrd 8t rain in years flooding cellar tlOd strcets and drowning poultry. (D T July 
15, 1 99. ) 
Heavy howers washed out e"eral hundred feet of railroad track. (WBA 1 99.) 
"One of the heaviest floods of years" washl'd out bridge and irrigation dam. (Dr Aug. 
2, I ~9.) 
Ab tract accounts of outstanding clolldbllrst floods in Utah-Continued 
Date Locality 'treum cotU'sc Remurks 
1------------------1---------------------------------------------------
Aug. 3, p.m _______________ _ Lt'hL ________ . ___ _ _ __ _ ____ _ _ West 10ul1tn.ins ______ . ____ . 
Aug. -1 (prior to)____________ FilIlI1ore_ - __________________ ---.--------------------------
Bl't "'t'en Fairview and ____________________________ _ Aug. G______________________ 'I hi.tIe. 
Aug. G. 12 noon to 2 p.ID __ _ Fttil'\'iew ______ . _____________ Cottollwood CanyoIL. ____ _ 
",\llg. U .. __ ... _______ .... __________ }It·icp ______________________ _ W tl. 11 2 miles from l"Tic 1 ___ _ 
1900 
_\ug.4 ____________ . _________ Orangeville - - ______ . ________ -.----------------------------
Aug. 1 ' ____________ . _______ . \rashlngton _________________ ------------------.-----------
:~~l: t~-_~~~==~============ ~i~~~i!~~:~~l~================ -l\1iji Creek============= ===== 
cpt. 9, p.m_ ___ __ _ __ ___ _ __ _ Fruita._ - ----____ . - - _ -_ - ____ - - - - -- - - --. -- - -- - - - - -- -- --- - - --
Oct. 14 ____________________ _ -Wu billgton____ ____________ _ Mill Cre k _________________ _ 
1901 
Feb. 19_ _ __ _ _ __ _ __ ___ ___ ____ Eureka _____________________ - - ----- --- - --- --- ------- -- -- - --
]\'I:ur. 22_ ____ _ __ _ _ _ _ _ _ _ _ __ ___ Hebron - ____________________ - - --- - -- - - -. - ---- -- - - - - -. -- - --
July 31 _________________ . __ . Bingbam ______________ . _____ -- ------ - ------ ------- - -- - ----
Tropic _________________ _____ - -- --_ - ____ -____________ - _ - - -_ 
'11untL ____ . __ ___ _ _ _ _ _ __ _ __ _ _ lvlunti Creek ______ _______ . __ 
J\lount. PleasanL ____________ 0 dar and Plea. ant Crt'{,Ks __ July '2\J-.\ng. 2______________ 't. Georg ______________________________ ___ ______________ _ nl!;. 2, p.m ___ • ___________ _ 
ottonwood Canyou _______ _ do _____________ _ 
:July 12, 1'1, 17 __ 
IJ~. 4.# r.l . llJ _ .. _____________ _ 
Aug. 5, p.m ____________ __ linenll Flats ______ _ 
n}('ric'an Fork Can~ 011 
Aug. 5_____________________ Escu!unte ___ . _________ • ____________________________ • __ • 
~\l1g. 6, p.m_ --_____________ J\li1burn und Pnrngonnh ________________________________ _ 
Aug. 6, 1 p.m _______________ Fain-jl'\\" ___ . ____ . ________ Cottonwood Creek _________ _ 
l'oydon ____ . ____________ . __ __ ___ . _______________________ _ 
Aug. 6, 11 p.m ____ . _________ 'Winter Quarters ________ . ________________________________ _ 
Aug. 6 (prior to) ____________ Ephraim __________ . _________ Epbraim Creek __ . _________ _ 
Aug. 6 _____ . __ . _____________ Coal\'jJ]p _______________ . ____ Gras. Creek ________________ _ 
Farmington_________________ ,teed, Ricks, and Davis 
Creek. 
CpntelTille _________________ Ford Canyon ______________ _ 
lluntington ____ .. _________ Huntington Canyon ______ . 
OrangeYillr Aug. 9 _____ . _______________ _ 
Aug. 10 _____________________ / Cedar City_ Coal Crprk. ________________ _ 
loudblu'st in mOllujainl' cUllsct1 damage to mining ,PTopertie::>. Floods b~'ollght do~:n 
boulders \ycighing 50U to I,OUO powlds. Heavy nUlls reported over L 111 about 12.30 
a.Ill., Aug. 4, lO\!. (1). Aug. ,5,.1 99.) " . d' 1 d db" 
Recl' l1 t mOllnt ain :norlllS (Ud considerable (lamage by dCposltlllg mu ant an ellS 
on farmin g lund. (D-'i ~\ug . 5,1 \)9. ) . 
Triteks l'oYCI'l'd to <1('pt11 o[ ' feoL by dehl'l '. l\Iuch daIrlugr. to crops and other 1'1'01 erty. 
(D~ Aug. 7, l~DU.) fl 1 11 fi'lds 'n lower P'ut of lIigh water [rom storms OY('['floWt'd ha nks and ooe c( ucern e I , 
town (D T .\ug . ', 1 \lU.) . fl d' ., I t u p 'nt 
Two m'cn n 'l,J'l'()\\'l ('scaped drowning when t.hey drove mto.n. 00 mg wl:l:s 1 'U\'hl. 01 , 
where '1 l~ridg(' 'hud b 'ell wuh('d out. Wa 'h-out on railroad grade 111 ItmOlc CallYOl~ !'(Iported. (DN Aug. V, ] 99.) 
130 dl'ow1Jrd in flooding crN'k, induced by b~uvy rain. (D Aug .. 9., ~(00) ,', . llt'~vic t rain- and hail-storm in years. PortIOns o~ towu under wutCl. GlIstmlll dam 
torn out und ditches badly damaged. (1) •. Aug. ~2, 1900.) , . () 
liurrlr'1in'1I0odetltowll filleuditches. ])l\TerSlOUdam swept~\\ay. (Dl. "e~~: 'llgro. 
lleuyj,;st rain- and huil~stol'm in town's hi 'tory damuged frUlt uhnd erops. (!J0c R ~7 
do\\·n large tree.:. n'ek flooded, but not much damage from t at sonrce. ... dI . 
Fl~o~~'~'i\'('r drin's residpIlts from tbeir home. Livestoek and other property wu hed 
away and born's \\'ere flooded. 'Vater 13 Ieet deep and reached across the cauyon. 
Crops WNI' al 0 damaged. (01 Aug. 17, 1900.) . .. d fi 't) 
Flood wa hed out rlams, delaying operations of Iactory and roller mIlls 1ll e llll e y. (D l Oct. 1 , ] 900.) 
IIeayy ruius caused flooding of LO.'VD and tracks of the railroad. Sev ra1 business houses 
and store flooded on lower Mam treet. (D Feb: 20, 1901.) . 
Rest'l'\'oir damaged to the xtent of $l,OUO b.y beayy k:a1llRs. ul(Dt~ ~a:m~g' el~~~i~ated at 
,l\Iain streets Wl't·, flooded by overflow flom cree. e mg 
$2000 (ON Aug. 2, 1901. ) . d b b' h "nd A t~rruic thund{'rstorm pu s~d over tbi place on July 31, accompallle y 19 ,\1 . 
o damag~' reportd. (D.':--'; Aug. ~r~9~~'~it flooded Hundred of cords of logs and CJ~~~~~r~} ~~~;~n~~n:ill ~b~~Pd~Jo ited in ih' streets. Fences swept away, gardens 
and lawns flooded, cellars filled, and hou es flooded. (D AU~o;' 1901.) 
Two fiood~ re'ported but ~Jttl~ dHmag~ ,~a~ donrall(~itc-te~go~' bINi) them with dehri .. 
llNl\'Y ralll torru ~u~ '\IU?s~orflm d\\ads fC~,;OtUand shade LI'ees torn down. jrgin Rin'r BIl"" 'm 'nts of buddlngs \\eIC 00 e , .~ 
\>'''lS grt'utly s\\"01len. (DN Aug. 5, 1901.) " (DN Au 5 1901 ) Flo~d in cunYOll filled ('Unal nnei eovcrec;l som~ g!'aJ~~~;]~~~r('d out O(~'aI{YOn .. Part of it 
('IOlldhnl'st ill ('un yon. lVJ.ud1unu df'bl'lr-I~~~( ~ :,I~(~lJPJCI of d,','p hoJJows ,i()l't.h of /O\\,H." ~,i:~,~~~ .. A~,~!3~\,t~~~':O'~,1:,.I;·rla~;:,~~cc;:,;:,!Ulfif:,H,'(,~.:,c:~!:J';.~,t~r)l:.~r.ou\l{~ .. ;~~i:.,~.;}~JL"IIY. 
"1 'tLlrld("' I 's h("")"-("I~ did ~()nH' duu'1ag( Lv t "'to ( 
(I)N _"-ILp::. Il, tnot) 
.... lonf"ll~ur_-"""l in hl1ts '1. .... '-. t .ur "alh:y . I)'ltH," lU.I ' ITI hH.-lllY ,OH11:1UV p (i 1\tU\(lh, .. ~. cU"ru\s '\Vu..~h(-"d U\,. UY·· O.ll(" ru.rllily (·U.U~hl in flood llll.d 01"-· chLJd dro,\>vl1.Cod. l;i--a l 4 YUs cu~ r\.->u " ' 1 h 
=,1<1 ahOll1 :i h·,,1 '11'('p_ (I Aug. 7, lUlll.) 
Rever(' Lhuu<krstornl, th .. worst in 2t) years. s\~el)t through Loa, doinp; darnap; ' to crops. 
C.rC'('k ovel'flowl'd, C'IHlun!!ering life and propel·ty. (D! Aug. 7, 19()1.) 
loudbul'st <lnd ('leC'trical Storm flooded minl's. washed away much or', unci filled tb 
Illin(' with mud and dehris. (D! Aug. 7, 1901.) 
Doy was drowned while Swimming in the gorge som 15 miles below h 1'(1 wh('n a freshet 
came do",,.1 the' gully. One otht>r boy barely escap('u tb same faLe. (D::-\ Aug. 9,1901.) 
Cloudburst o\"er canyon u,bov Milbw'n, .. valancb(' or ,,-at'l' f1' ighted with tre(' 
and houJd('rs" came' down into the va]]ey. Part of town co,,"('r d with 3 feet of water 
and mud, boulders, etc. Plae's abandon 'd. Large flood did much damage to crops. (D Aug. 7, 1901.) 
.Bridges and culverts waShed out. BOUlders, logs, trees, and rubhi h strewn OYer farms. 
Fences, lumb~l r, wagons, harrows. hay rakes, and other farm implements carried away 
or buried in mud. Haystacks, pigu, chickens swept away. Cellars filled. • 
Floods north of Fairvip\\- doing considerable damage to dwelling and farm lands. Cellars 
were filled \-vitb water, and people forred to flee to aCe QuarteT. (DN _\.ug. , 11)01.) 
Cloudburst caused a big lund lide, which delayed trains ahout 4 bours. (J))J Aug. 7,1901.) 
Te?rrific flood. Two lh'r " 'er 10 t and a grC?ut deal of damage wa. done to prop rty. 
Railroad wa dumugpd. rausing the closing of coal mint's. (D~ Aug. 7, 1901.) 
Thunderstorms and beavy precipitation cau ed floods that did considerable damage. (D -\.ug.7, 1901.) 
Flood causing eon iderable damage to farms in the lower part. (D l. Aug. 7,1901.) 
Cloud bur. t in mountain. caused floods in Davis Creek and higb water in teed and 
Ricks Canyons. No damage done in th la t two named but tbe wash Cram Davis 
Canyon was of great [ol'ce, depo iting all tbe farming lands helow great quantitie of 
mwl, witb tons of rocks and boulders, covering orebards and damaging croplo.n<is and 
otbel' property. 
C']oudbur t in mountains caused floods and higb water in Ford Canyon abo\'e Center-
"ille, but DO damagt' was rrported from the? val1ry. (DN Aug. ,19tH.) 
.\ lurgp flood did much damage to small grain and lucernp. (D ~ Aug. 14, 1901.) 
Landslide temporarily cut ofT water supply [rom Parleys Oanyon. (D1 ug. 7, 190}') 
anYOll road " 'as washed out in plare , and in others cOYl'l'ed hy lUlldsli<k' . making 
tm\' 1 difficult and clungt'rollS. Tb' Spanish Fork Rinr wa thick with mud. (D)." Aug .. 1 OJ.) 
Thl' heaviest flood in yeal'S camc down the cunyon, taking hundred of eords of woor1 
dOW-ll thr riwr with it. (D~ Aug. 1.1. 1901.) 
", (lyerul floods \wre l'I'port('d doing little' damage outsid I of carrying away mu,C'h \\ oorl. 
rOl)S art' very mUch bt'lll'fitcd. (J)~ Aug. 12, 1901.) 
Roaring flood caml' down 11)(> canyon, currying grayel and otbrr debri:. (D. ~ _\ ug. 12, 1 \lOU Aug. I:l (prior toL ________ _ Y('rn ol _. __ . _____________ Ashley CrC'ek _____________ .. 
Erl1PI'Y ___ .. -------- ------ .. --------- __________ 1 C'louclhur. t causrd cT(,pk to ri. p to pring high lew!. (DN Aug, 14, 1\101.) Thund J'sho\wl' in th(' mOtlntains caus('(l {loods which wa bed out dums allli riaru'\geLl 
ranal" and dilch('s. (D. - Aug. 14, 1901.) Aug. 1.5, p.m. ____________ _ Bl'a\'t'l' __ . ____ ._. ___________________ . ________ . __ . ______ _ 
"1>iC;:L troll.', flood .," did gl'C'tlt deal of damage to crop., D('po. its of rocks and mud sprenci 
0\'(:,1' firld.. Much shoehd grain ,,·u. wn. hrd away . 
. -\.clam. vilh', 9 milt's 'Yest, had .'imiJar flood. Damage to cropu very hruyy. (D. - Aug. HI, 1901.) 
'en-ral fert of c;ill \\'('I'r d('positNI in reservoir h~ fla 'b flood discharged from an upstream 
tributary. (DS -\Ug. HI, 1901.) . . 
Tbl'lar!2est flood in thl'Pt' yrars came down I1w cunyon . .L·o damagr \'u. re))ortl'd, hut 
t11r channpl "'n: scourcd and . tl'uightrl1 cl b~ tht' water. (DN Aug. 21, 1901.) 
A b tract ac OH?zt of out tanding cloudburst flood. i11 Utah-Continued 
Date Locality tream cour e 
_\ng. 19 _____________________ Pinto ____________________________ -
Ogden _____________________ _ gd n anyon _____________ _ 
Aug. 20 (w('ek prior to) _____ Oosl1('n ______________________________________ ___ ________ _ 
AuI!' . 20 ___________________ _ _ __ do ______________________________________________ - ____ _ 
~\ug . 2:3 (prior to) ________ _ a ins villr 
Aug. 27, 11 a .m ____________ _ 
1902 July 25 , p .m ___ ___ _ _ _ _______ Bloomington___ _ ___ _ _ ______ Virgin Riyer _________ -__ ___ _ 
:' ::: ::' ~ ~ . ',:::::: :::::::: I:: ::::: ::::::::::::::::::::: :F~;;:" ~;c .. ~: ~ ~~:::::::: : : 
1908 
Jun(' 11 ________________ 1 Y('rnon ----- - - - --- -
July 22, noon _______________ Wint('r Quartor ' =_=_= ____ -" 'in-tN Quart r.7-- ullyon ___ _ 
July 2.1 _ ___ ___ _ _ ______ _ Bloomington - _____________ - ____________ - -_ - - _______ - ____ _ 
Aug . 10, 5 p.m___________ _ Toquenille ______ • _________ Dry r ek __ ___________ __ . __ 
. fay 1, a.m _l.~~ ____________ \ IIoman: \'ille ___________________________ _______________ _ 
J nl y 21 - - -- - - - - - - -. - - - -I ~\·O~~'l~:~::~~~~~ ~~- ~ -~ ~ ~ --~ -I~ _ ~~ _ ~~~~~ ~ ~ ~~ ~ ~ ~~~ ~ ~~ ~~ ~ ~ ~ ~ ~ ~ 
Jul~ 22,1100 11 ______ ._ Cl'd a r C ity _________________ J ' oul 1'\' k . _____________ _ 
.1 RI. ""0"" . 
\ " .. " 1I11rrnony __ _ 
--\ 'h ·'.eL ________ ::::::: I 
\ 
July 2H, p.nl _______ _ 
Jllly 27. II n. rn 
Remarks 
" uccession of hravy . torm. and flood . during month of ugu t. on 'idrrabl damage 
to crops, roads, and ditch{ " (DN Aug. 19,1901.) 
gdt'n \Va almo t ",amp d by h('~lYY ·torm . :\lany bu.! mrl1t wer fill <1, ancl 'ome 
stre ts wen' badly ga hrd. 80me outlying farm wer' damng d. Bu. ine' wa. prac-
tically at a standstill until damage was partially r 'paired. om wa hout o('('UlTed 
in Ogden anyon, nearby. (DN Aug. 19, 1901.) 
A flood burit'd the D. & n. O. W. track ' (lust of town unch'r 1 to 6 f I't of rock ami gr:lwl, 
lH'c(' ssitating the trnnsfrr of pa .. ('ng('rs for two days. (D. T Aug. 2-1, 1 1.) 
A flood filled thl' D. & R. n. W. tracks 'a:t of to\'.-'11 with 1 to frC't of rock. and gr. n'l, 
!1'quiring rig})t, team and ll('arly 1 ml'n all day to cIt-ar. (0" Auf':. 21, 1901. ) 
" om(' d,tmagl' wa incurrl'd by road ' and <lit he from mall floods in yaUI'Y. (l) "\ _\ug. 
26, ]901. ) 
A terrific min 'torm fiUrd wand ba emrnt, with muddy water and covCfpd fields with 
mud and wu.t('r about 1 foot dl'ep. on ' iderabl di ·charg· from surrounding gullie: 
and canyon, . (D. Aug. 29,1901.) 
Hpavy storm. ent a flood down the riwl' and cau' d many washe. n din'r 'ion dam 
wa partially dcstroypd. (D. T July 2 , )(02. ) 
The largest flood in many year went down th Rio irgin, carrying tr cs, debris, etc. 
(I ! Aug. 22, 1902.) 
Large flood from Fort Pearce 'Ya h cau ed a flood in the Yirgin River. (D_ ' Aug. HI, 1902. ) 
Floods cau~e<l by a heayy ~torm broke two main irrigation canaL. (D. ' July 16, HIm. 
Flood in canyon elldangl'rl'd live and prop rty of railroad and mining inter St8. (D ~ 
July 24, J9I.R ) 
A ClOlldbur t flood destroyt'<1 two acre of grain and do.magt'd a canal. (D. July 2 ,IH03. ) 
man was trapped in a flu h flood in the creek and drowned. (DN Aug. I , i90:3.) 
A land~1ide eaused by hpavy rains cown'd u: ction of thl' D. & R. (} W. track:. (D' 
May 5, 1904. ) 
Thl' 8t. Oporge- ottonwood canal wa fllll'd up v,:ith houlders and sand for mill',' a,' a 
I'('Slllt of st'Vl'ral n 'Cl'In show!'r: . Repairs estimated at $200. (D.' Aug. 1, 1004. ) 
UN'('ut flood down the Hio Virgin ano , auta lam wllslwd out tlw Bloomingtoll I>am. 
Dig flood: eanll' down th!' wash we.t of \Yashillgtoll and tore away a tl'll'pho/1e po"'. 
Littlt' other damagl' repOl'll'(1. (1) _ - Aug. 2, HIO!') 
.. LUI'!!l'st flood for at leust :{{i yt'urs." ~Iuin part of flood dowlI main C:lnyon, and til(' !'I'st 
from th" east I1lTljH' of mountains through Fiddll'l'S Canyoll. ahout :l mill'S nort h,,[I. t 
of town. ParIs of town nomh'u. I )aIDa!!(' to hurns, hOI!P('ns, chickI'll ('oops, d('. 
Crops ('o'\/I'I'('d, Dallls lorn out. und dildll's fIl)('d up with mud. (1)-'" .Iuly 27. 1!1(}1.) 
Ash Cn'pk, a Il'ihlll: ry of Ill(' Virgin Rh (>1', was about ,t (('('( Ilighl'r tllUII if "as l'\ ('I ' known 
10 hf' hl'fon' . (I>' AUI!, I, )HOI. ) ( ' joudhul'SI hrokt' \vith f1J"~ upon thc' "ilJug't' of :'lp,," ITlU"I1l(Hl). driving tlh~ iuhuhitunts 
fr"O.Jll tl1(°ir hOJl)( '!-; ~ (,.,\ hnlllt"S " "t'n - "Hsh .. d frnrn t hC'i." (ouudur inns Hud \\ ,pc'kt'd. 
lu:ul"'\.HY S "4>n' 10t" up. ", u " dt. , tJ ~ and (),"c · tHuds floud4 ·d, c,"<,"\."(tiuJ!' H Ht,ip h:lIr:t ndJp 
"hlp a. .. d 6 . ' ''. 'n d 'Illi, '. Juu~ . :-..:U" "O",, .. P I .,t(· '\." .. PH" 'H.J'IU "'UU . (1):-'': , 'IJlIf :.?7. IPfJ' ) 
'1'\\ () lC E. ·~n E 'I DFL \\ S • R L \TO'\o. D "TS l ,\TY. 
\ u ~. 2.5 _ 
"" IY06 
::5 July 22 (prio r to)________ --I En~t unyon ___ - - - - --------1. Aug. 24, p .ID I'd('( _______________________ l'!"ic Riv r ________________ _ 
Aug. 24____ _ _ _ _ ___ I ~t. G('or-gO __________________ 1 \"irg:i ll R iveL ______________ _ 
co Aug. 25, 7 p.DI ______________ og-(lt' n ______________________ I _____________________________ _ 
loud hurst ov('r canyon ('uusl'1i flood which lined Ow bunks with fish or all . i7.(' .. • (PI{ 
T~~l~o2(,tI;pg;~n in B numbl'" of years pass U ov~r Pric{'. washing out the tru 'k: of th 
D. (\: R. . \V. In S('V rul pIne". 'llar ' WNe filleu nd much damag don t.o crops 
and streets. 'I' mins W r " tied up for onw tim. (1)):1 ug. 25. 1905.) 
A cloudburst up th Virgin cu,usc.'d th larp:e t flood in the hi ·tory of 'to G('org(' to. w >~,p 
down ttl(' riY 'r. Pric Dam wa. carried away entirely, and th current cut. the Jarvi' 
Field Dam llnd nearly d('stroYl'd the Washington Fi('ld Dam. nimal and d -hri 
wen' S\'\I('pt away, and cropland flood d in many placcs. (D.' ep. 1:3, 190.').) 
Aug. 25, 2 p.llL ____________ I R ichfield ___ - ______________ o ttonwood and Willow 
Orel'ks. 
Two tremendous E'lecLric storms flooded thc tr et ' of Ogden to a depth of ,'ev ral r t 
in places. ' tr{'etcurs were stopp d for a time and OIlle dama/!e was done to the tran -
form rs and transmis 'ion s. tem of the tah Light & Railway Co. (UX Aug. 26,19 5.) 
"On(' of th most de tructive flood known in years." IIu/!(' body of water emerged from 
C'tl.l1yons and , prcad onr the yalley. {'vi r Vallcy canal filled with mud and rock. 
Fields covered ancl ·tuck: of grain ubmergcd in wal('r and mud or curried away. lain 
street flood d . . ' inc head of catt! washed away and drowned. (D~ Aug. 31, HlQ.').1 
treets flood d with mass of Illud and cl hri. Oard 'n , lawns, and fit'lds co\'ered with 
stinking, . limy depo ' it about 12 incbe de p, filled with bru'h and oth r d 'bri. (J).-
8 pt. 2, 1905.) 
Aug. 25, p.m - ___________ J runo," - ---- --------------J-------------- ---------------
~\.ug. 2fL __ • _________________ 1 F('lTon , • foll'n , and cla w-I ____________________________ _ 
SOIl. 
E\t('Dsive . torm damage to lal1d~ , road, canal, anll bridg:::. (EOP) . 
1906 I June 12 (pI ior to) ___________ L cwi: ton ________________ _ _ - - _________________________ IIpu,' y ra.infall caused material damagl' to 'om' b 'et fil'ld and g neru'! dumug' to oth 'I' 
('I'Op . ( D. JUlle 12,1000.) 
July 27, 1>.IIL _______________ P alowa n ________________ Cl'lltel' CI' ek __ _____________ "Uigl!pst flood iulU Yl'tlrS" cam down thc canyon, carrying all kind' of dchri:;, inC'lu(ling 
I ('\' t'ral <i('atl shepp and cutl Ie. Om' hoI' (> wa drowned, and onc man barely l' 'c:l\w(} 
I 
in attemptill~ to ('ro:: th(' flood . (D~ Jul~ ao, 11106.) Aug. 13, noon _______________ , T ropic' _____________________ - _____________________________ In 2 hours. 2 inches of flli!l f('l1 and '('nl torrent of water .tbrou~h the _treets. "' 'Ifar.· wt'n-
filIt'd WIth mud . lhulstones a lar~e as walnut 'tnp)wd ll'l1,Yes from :tanding (,Orll. 
I :\lany chickl'll were drowlled. The flood card'd huge bould('r. with it. In 'onw plac! s the lund wa gash('(l d eply, in others it wa ' ('oyerpd with (lehri ... ... \ ug.l:l _____________________ ':HllI O!1 yi ll ' _________________ -- ___________________________ The :n!ll flood s truc~ annom'ille, '* mil'S helo\\' Tropic, c\ a .1-foot cn:::t of w; tI-r. 
I 1 
earrYII1!! rocks aIHI tllnhl'r, hore do\\' n. Hoa<i wen' :PH'rely damag('d. alHI otlwr floods 
I w(' re I"('ported ill lhp canyon:, WU! hing out at lea .( on 'shepp camp. ([).' .\Ul! . 17. HIOti. ) Aug. I L __________________ Eun'ku ____________________________________________________ TaWIl floori('d by hl'(\\'Y rain . 8ew('1"s weI' clo~gecl and b;t~eIl\l'nt: fillPd . ( EH .\llg. Ii, HIO(i.l 
. \ug. HI _______________________ <1 0__ _ __ ____ __ _ _________________ IIun<ln'ds of clollar. ' clamage dOl1p by cloudburst. !\[crchnndise and buildings dnllHl!!;L'tl. 
I I ( ER .lug. :24. 190(j.) . \ug. I ll, 2 p.rn ----------- Oph ir ---------------------- ------------------------- ____ I ~.l C'loll~lbllrst r~{)od sW('[H down thc canYOll, h('lWily loadl'(l with brush, rock:, ullll otl1l'l' (1I'bl"l. . (D _ .\u~!. 22, Hlon .) 
.\u g. 20, p . lIl _ - _______________ <10 __ ___ _______________ _ ______________________ . \ !WCOJlU flood, twi('l' tIll' \'olumr of that of thl' tlay hefore, pourcd dowll tilt' chanlll'l. 
I again h("lring' gn'[lt ljll'\lltitil's of </('hri:. and omr houlder. \\pigbing ton: .• " 0 (Iama!!:p I :I)(>cifil' d. (D .' .\ug. 22, 190n ) Aug.20 - --------________ Bloollllngtoll _ ______________ __________ __________ _________ (~uite a flood ('arnt' (Iown th\' Rio Yirgin and :anta lara, and th(' .Tarvb and Prill' Dum: , \n-I"(' ciama!!('(l COil ·i<Jt'rahly. (lL - 8ept. 4, IIJOfi.l 
Abstract accounts of outstanding ClO1.Ldbtwst floods in Utah-Continued 
Date Locality Stream course Remarks 
.Aug. 22___ _ __ __ ___ _ _ __ _ __ _ _ _ ,YillanI ______________ -__ - - -_ -______ _________ ________ ___ __ _ navy raID cause numerous washouts ill gulIi s to th north and south of tOWll. Huge 
boulders w l' brought down from Lhe canyons. Considerable damage occurred to fruit 
trees and truck gardens. (0 Aug. 24, 1906.) Se p t. 2_ _ ___ __ _ __ _ __ __ _ _ __ __ l\ront icello _____________________ . __ - ___ • _____ __ - __ _ - - - - -- -- The late torm have damaged the crops. Damage also resulted to roads and bridgt's by 
the wash-outs. CD Sept. 0, 1906.) 
1907 
.-\ug.12 _____ ______ _________ .. Cedar City ______ _____ _____ __ Coal Creek _____________ ___ _ _ 
"One of the h aviest floods and cloudbw'SLS ever witnessd in Cedar." Torrents of mud-
laden water filled th' str ets of the town. (DN Aug. l:l, 1907.) Aug. 21 , p .m ______________ _ _____ do ____ ___ _____ ________ . _____ __ do ___ ____ ______ ________ _ _ Cloudburst; water poured into town 2 feeL or more in dcpth; streets flooded aud base-
ments filled. Fields covered and crops destroyed. Wors storm than one on 12th. 
CD ng. 23, 1907.) ft. PleasanL ___ ___ ________ . _____________________________ _ A heavy downpour of rain did considemble damage, especially to the second crop of hay 
in th proce s of being c . (D Aug. 23, 1907.) 
1908 July 240 _ • _____________ ___ ___ La Grange _____ ___ __________ Cottonwood Wash _______ __ _ A storm caused much damage to ditches, and a flood in the wash tore out se,eral dams. 
(DN July 30, 19 .) July 26, p.m __ __ _____ ______ _ Huntington _____________ ____ Crandall Canyoll __________ _ A heavy .flood went dow'n the canyon, taking all bridges with it. Logging camps uffered 
loss of logs and equipment. (D July 29, 190 .) July 31, 11 a.m. to 3 p.m_ ___ Ogden __ _____ _____ __ ______ __ ___ ____ ______________________ _ Traffic on Union Pacific R.R. was delayed for several hours when a cloudburst occulTed 
between Ogden and Castle Rock; one at Baskin, 40 miles east of Ogden; and onp at 
Devils lide, 15 miles east of Ogden; doing considerable damag to railroad. CD::\" 
Aug. 1, 190 .) 
.-\ug. 2, 5 p.m ______ ___ ______ Pinto ____ ______ _____ _____ ____ _____ ______________ ___ __ ____ _ One of the fiercest rain- and hail-storms in 30 years lasted one hour, yielding 1.40 incbe ' 
of rain. Much tbunder and ligbtning came with it, and no doubt much dumage was 
done down the canyon in wasbing out dams, etc. (D Aug. 5, 190 .) , Aug. 2__ ___ _ __ _____ _____ ___ _ Eureku_____ ___ ______ _ __ _ __ __ Pinion Canyoll ______ ____ ___ _ Debris flow down canyon covered railroad tracks and washed out highway. (ER Aug. 
7, 190 .) Panguitch _____ __ _______________ ______ ___________ __ __ ____ -_ Cloudburst at top of Red Canyon. Destroyed the canyon road and carried n~,"ay the 
bridge. yrett home and barn flooded. Hay destroyed and poultry carrie:.! away. 
CD Aug. 10, 190 .) Aug. 10 (prior to) ___________ Elsinore _______________________ ____ ____ _____ _________ __ ___ _ Cloudburst on hills bctween Joseph and El inore. Flood filled the "evier nllley canal 
with mud and gravel and cut a gully 35 feet deep, about 25 feet wide, and 500 to 000 
feet long. Mud and debris piled about 10 feet over country road. SOUle furmlands 
covered. (D Aug. 13, 1908.) Aug. 10, p.In _______________ ~ ~ear Circleville _____________ P in e Creek ______________ .• --- Flood 5 feet deep swept down Pine Creek and carri d timber and boulders. Carried 
away wagon and three horses and buried tbem under mud and gravel. lUnch damage 
to the roads. (DN Aug. 14, 1908.) 
1909 Aug, 10, p.m. _____________ _ 
ug. 11 __________________ _ 
.A u g . 2~ _________________ _ _ _ _ 
Sevi r Valley canal fill d with debris, and brok from lloods [rom hill. Bushwss section 
of to\,,'Ll flood d. Storm cxt nded along the cnnal for or 10 m.iles, .filling it \f'ith debris 
in lna.ny plac(>s. (D Aug. 12, 1909.) 
A cloudburst causing torrents of W'ater to pour down the hillside carripd d<HvtJ nlud, 
rocks, and hrush, tore llW'ay fences. and covered flclds ,vitb mud and debris. Tbe 
;;":~lr~l~ ~~"$tO&/.n"iD'5~~n ~~.'2.l.j', ';~~f:./:nud and invaded th~' housps. 'I'lle damage 
... '- .r:;:;~~~1t.~;'i~~ ;iu~:1~~:\~lI~.~u~~3'_lh\":~~ldP.~S u .. . d ttrnhnr t:u:~tor,~ 11 'W'a.. ... hpC"\ fa. 
res ulting los s of about $3 000 (~~glOll ()( a. r Vf'"rt> ratory il.."l. tho Yu .. t~UY TU""r\ 01 the 
"Torrents rushed down tile hlUS ' d 'ago 17,1909.) po. SI:n lIur wlt.h 
F airv iew _____ Cottonwood Creek _____ ____ _ wE~poiFhersat-l~m-~-__ ~_-_~e_-e_~n_~_:_=-_:_:-_:_:_=_=_==_-_=_=_: ---- - -___ __ ____ ___ ___________ _ 
ft~ boulder.s and logs 'W l'e 'b~~ua~t ](i~~~ ca~raing everything b 'for" th('fll ." o~t~ cs, and highways. Str ets flooded, cellars fil1cd~cand ~~~r:'l~o a~dc~rco~~di~~~\!0d 
Flood down Cottonwood Creek C ll' . fill d 
- --- --- - - -- -_ .... - -- - -- - - -- -- - -- -
Y!l~terday beavy flood ran into bomel' U[SMuCh ~~streets 'overed with mud and debris. EVIS!l~ed !Jy four floods recently, doing ~onsiderable d~1g0e crops. - - -- -- - - .. .... --- --- --- - -- -Aug. 31 ____________________ _ aI leT m WE'l'k flood did damage to t· . . 
.Aug. 23, 1909.) . proper y ill Ephraim to extent of $20,000. (D. 
Large coal storage bins underminl'n by hE" . 
road trapk, d laying traffic ]2 hours. (E:;t§e~till3' 1:0~U)d-flOW III canyon covered rail-
Tintic ___ - ----- - - - __ _ _ _ _ __ _ __ Pinion ConyOll ___ __________ _ 
Orangeville and Ferron _____ Cottonwood Creek ______ ___ _ 
H €'avy rams have caused ibe greatest flood k . '. : . 
Sept. L _____ .. _____________ _ 
Sept. L ___ _______________ _ _ 
1910 
Bet~'een Huntington and 
Pncc. 
VernaL _______ _ 
t. George _ _ .. __ ~=~=====~----
-- - - - - -- - ... -- -- - - -- ... ----
Or der viJle________________ ___ Virgin River ______ _________ _ 
BJoomington __________ ______ - ____ do 
---- - ... _-- - - - -- --- - - - - - -
June 29 ___________________ __ Orange.ille __ 
------ - ... ---- - -- - - - -- - - -- -- -- -- ... _ ... - - .. -_ .. - - - - --
July 23 _________ ________ ___ _ Eur ka __________ __ _ 
June 30, p.m ________________ Valley City __ _ 
July 22_ --- --________ _____ _ l\Joab _________ :-- - - ----- --- - --- ___ _ _ 
- - - - - P ack Creek================= 
1911 JuJ y 20 ____________________ _ 
'- t . George __ 
-- - ----- - ----
----- - -----------
Sept. 27 ________________ ___ _ 
panl 'h Fork ___ _________ _____ _______ _ . _______________ ___ _ 
July 25 _________________ ___ _ 
l oab _______ ___________ _________ ________________ ______ ___ _ 
Oct. 13 ____________________ _ 
Price _________ ___ ______________ ______ ________ __ ______ _ 
1912 
July 9, p .Dl _____ ____________ Willard ___________________ ___________ _ 
- - -- --- ---- -- -- - - - ... -
Cottonwood were d stroYed and the brid~~\'\'ll d thJdS sectlOn. Thc bridges on th 
damaged. Lo ses in the northwe tern . an ro~ s about Ferron were heavily 
Between Huntington and Price tbe rO'ldr~~r~f~a~~l~ v ailey civeh estj~~~ted at $20,006. 
w re filled with mud and debris. J\1:any of the dae o~ ant ~ the liTigation ditches 
A wa rcport€'d, but the loss to property was great. CDN w~ret ~ e1n9090l)lt, TO loss of life man was drowned by flash .flood wh'l d " . p.,. 
"Greate t flood in tbe hi tory of the1 ~o~~~l!P ;~?ndacros t~tre~~ . . (D~ ept. 7,1909.) 
dams and wasbing many acres of bottom] down e lrgm Rrw>r, remo\' ing 
sufiered from beavy rains. anta Olara Creoka~l ~. \.A hC~1al _wu dumag.eel, and crops 
land. (D T ept. 8, 1909.) ~ as e aV\ ay some adjacent farming 
About $3,000 damage en ued from recent 8t Th' 
and de troyed bridges at it height on .A~;~i G? Tn'.er i;:t awa~ mucb cl:oplulld 
heavy Tams, and cunyon road were wasbed out '. lam m e hock was POlled by 
Tbe recent floods damaged 100 rods of the canal andd:ry• Pdlace. bCD ! ept., 1909.) 
ept. 10, 1909.) < IO)C some ottom lands. (DN 
H ail and rainstorm said to be Wor t in 32 ' . C " bail accumulated to depth of 4 f 't ( yom . . " rops ~\-en' beat into shred" and 
R roads washed out, cellar filled, ai~ ~~lJdI1~~\0~~f~~~~(:n s(~I~laces. Bridge' and "~~~:e,~aA~~~ ~~~J~;!~~~~r:i~~ "broken" by beavY,~torms·. (GVT july 1, ]910.) 
with 6 to 12 inches of mud. (0 ~~~~~;~2 siJI~ef spread oyer farm" coY€'ring th m 
Cloudburst at McIntyre's nmcb in \Ve i T.' t' fill ,... 
the w'ater supply at Mammoth City. S (D~ J~y 2~~ f;i.6.) ,Olr VI Ith mud and shut oIT 
A hpayv rain hrought damage to' d 1 
cut. 'CDN July 25, 1911.) loa, cana R, and crop, pecially hay that had been 
Rec nt storms in the canyon raised tl . b F . 
canals and causi! ih '11" 1e pams :ork RIYC!" about 4 f('ct, o\'erilowing 
A g neral I"rport o}gtheed~~ace to bo wa h:d.out 1~1 s€'veral places. (DN July 27,1911.) 
month : Much dama c don ge d?ne?y eV~Ja.1 rU1I1S a!;1d CIOlldbu~' 1.8 during the past 
down the canyon. <:5 OcOt:~,Ir~fttnd ditches and 15 to 100 frlllt trp(,s were washed 
Recent h I1YY rains cau ed great d' , . 
and grades 'b in \, h' am,:!!:e to roads 111 Carhon County, seyeral hridges 
Oct. l' ,HHl. ) g a I'd out. .in ( ' tmlate of t11 damagl' was plac('ct at $20,000. (D1\' 
Floods eaUd'd dcmilmt'll t of train Ileur 'Y illard \\'hcn debt'j's (,0\'''1'('<1 July 10, HH2.) ~ trucks. (0 E 
1--4 
o 
o 
Date 
July 19, a.m. and p.m _____ _ 
A bstrnct accounts of out ·tanding cloudburst floods in Utah-Continued 
Locality tream course 
ily ___________________________________________ _ 
Remarks 
Rainfall scI, a new record of (l.96 inch in one hour, sLopping streetcar traffic and ruining 
lawn, besides fllling outh TempI trep/, with tons of and from the foothills and 
chick(\ll coops, barrel -, boxes, anci trees from the higher part of town. CD July 
19, 1912.) July 31,4:30 p.m ____________ Eureka anti Tintic __________ Eurcka Canyon ____________ _ Every strcet in Eureka washed out. 'Vater and dE'bl'is "entered the back doors of business 
houses and. came out the frout," washing out merchandi e. "Barrels of b er and 
empty heel' keg" Doated out the front door 1111d down the canyon. (ER Aug. 2, 1912.) 
Cloudburst flooded J)owerllous substation and damaged several portions of construction 
job. (0. E July 31, UH2.) 
July 31. ___ ___ _______ __ __ ___ Farmington _____________________________________________ _ 
ug.2 (prior to) ____________ Ogden and northern tah ________________________________ _ 
,,"'ash-outs on railroac1.s ha.lted all train service into Ogden. Wagon roads and bridges 
washed out. inta Basin ______________________________________________ _ Roads in inta Ba in d.amaged. (0 E Aug. 2, 1912.) Aug. 26 ____________________ Eureka ____________________ Pinion Canyon _____________ _ Railrol1ll tracks washed out. by heavy rain. (ER Aug. 29, 1912.) 
1913 June 2, p.m _________________ Ogden _________________________________________________ _ Heavy rainstorm floocJed stl'eE't and cellars, damaging merchandise. (OSE June 3, 191~.) 
ome cellars flooded and lawns coverell \\'ith and and gravel during cloudburst. (0 E 
June 12, 1913.) 
June 11_____________________ aIr. La.ke ity ___________________________________________ _ 
July ______________________ Park City ________________________________________________ _ Hoavy torms .flooded streets and deposited mud and bould 1'8 from hillsides. Houses 
werE' flooded and the electric sy tem crippled. (D July 10, 1913.) July 19 _________ ____________ Cu tle Gate _________________ Price HiveL _______________ _ nigh water in river from cloudbmst washed out bridges and damag d numerous hou es. 
"* '" * thc flood watcrs filled the entire bott,om hetwe n the t\\'o walls of the canyon." 
(D July 21, 191:3.) July 21. ____________________ Laketown ___________________ Ea tan. O1L _____________ _ The cellar of one home was filled and the prerni es w re flooded by the heavy rain that 
enlarged too stream in East Canyon. (DN July 25, 1913.) July 2-2, p.m ________________ Tooele ______________________ Middle Canyon ___________ _ _ A severo rainstorm, almost to the ext nt of a cloudbmst, wrecked the boarding house 
and power hous of I,be Utah Metal Mines Co. Houses and office buildings were 
flooded. Ophir __________________ . ____ ~ ____________________________ _ 
Henefer _________________________________________ _________ _ 
The town of Ophir was also struck and two houses reported washed away. (Dl July 
2:3, 1913.) 
July 2.1, p.ll ________________ Bingham ____________________ Verona Gulch ______________ _ 
A cloudburst covered some 50 acres of ground ~'jth debri and ruined many tOllS of hay, 
Trains in tbe vicinity were tied up for several hours. (D July 24, 1913.) 
A cloud bur c t, followed closely by a roaring flood which carried boulders, dirt, and debris, 
wrecked eight houses, sweeping the contents away, with los es estimated at $12,000. 
Railroad tracks and grades were washed away at one spot. and buried with silt and 
gravel at otbers. (DN July 24, 1913.) Aug. 9 ___________________ _ 
Aug. 11 _________________ • __ _ Te plll _____________________ alt Creek Canyon ________ _ 
E-vcry canyon Wf'st of Richfield bad its flood. '1'0 the north and south of Richfield, 
considerable damage done to crops. (WBA 1913.) 
Near RlChtielcL _____________ \ ___________________________ _ 
ug.19 _ __ _______________ _ ___________________________________ _ 
A.ug.24 ________________ •. _ _ ____________________________________ _ 
Damage was done to canals, weirs, and bridges by a flood which also put the flour mills 
and power plunt out of commission. Houses and c liars were twed and business sections 
were flood d. Ditches and canals were floodE'd and much damage was done. (DN 
Aug. 13, 1913.) 
A flood came down from the footbiJls und. swept the north side of the to\nl. (1-V.BA 1913.) 
Sunduy ,,"'(·nin.,;. ~lg. 24, the "annual August Oood" vistted EpllraiDl and broke aU 
J>rt'vions n~cor~s In propC'rty danH"'~W. 1\-lu<1, grav"l. t)()uJd(.'rs, and debris. 1\1"aov 
~~I~~~i~i~~ll~~_wl~R.-'nuuJ~f::~/uW"JlS covered so d(OC'p us to deSLI'oy th"l.D_ On .. houJder of 
~"-ug. 26 ______ _ U~(\J(~;1a:;r~;lh!!~Ul~tt: .. ld6~~~,)t Pli~t uf to"," n. <-'iLy 0.0.1''0. vrus:h,-.c.l Anot.h(~r Llood of gl"cnt('I~ St~Vp~f~N i:. Pt . 1, J913 .) ... :u."Vay-; UJ.uch drift'\V'OOcl UOu 
..Aug.29 _____________________ Lev and bOulders in large q. ·t t .an on A.ug. 19 sw pt south Rid f t 
A au_______________________ _________ ___________ it worthJess. (V',TBA l~Ytt)tl les In some plac('s covcpd land so~c~rn~irt"l S::,-nn. gravel, 
ug.30, 11 a.m. to 12 noon_ Ogden One of the hea\-iest I'ains in "0 c y as to render 
---------------------- ----------------------------__ R~~~~!:t eth1~ya~:~~~.~de~~~g aKir~~fgera~l~J~~~~: t~f f~~~era~dI SN~Bn;..s fJ13)tcr swept 
l'agmg torrents. Much ccmen~ a:d lC convert~d roads into canals and gutters in ~O ~~f3to)pped for the dUration of the s~~~~ n;,,~f~bafa;tad fWt'Ptht away. All traffic h~d Rock Canyon .. . 'ess an an hour. (DN Aug 
--------------- A Violent electrical storm flooded the streets . . 
Provo _______________ _ Aug. 31, i p.m _____________ _ 
1arknehs when four transformers were tHlrne~t~ ~d and debris, leaving the city in 
Sept. 1. ____________________ Orangeville__________ (l.J)~ t em. Some damage was done to land by om~ wel'efloodod, driving people 
co ------- -------________ Fl d opt. 1,1913.) Over ows and depOSits of debris 
tiept. _____________________ p. ---------- 00 s, unequaled for years carrying m h db' . . 1'lc.e________________________ ___________________ to canals and ditches. (liop.) uc 0 rIS and tlmb 1', did consid rablo damage 
Sept. , Doon ______________ _ Castle Dale ___ ~ ___________________ _ 
----------- A cloudburst filled business hOuses and h . w~lks were washed away. Two coun~mbs '"d1th ,vator; ~ellars were flood d and side-
raIlroad track went out. Tbe city was p~t h'; le~one railroad bridge, and part of a 
O was put ol?-t of commi sion. (D ept 9 1913
a)r ess when the municipal light plant 
--------------- ne of tJ:1e blgg(l~t storms in years. maU'Wilbe' '. 
1914 Electnc & fIlling 00. destroyed Several rg dam and diverslOn dam of Orang ville 
July 10-21 was covered, and 200 yard of the r~ad was hnnt dr d acres of valuable pastui'e land --ioir----------- Manti and Parowan _ _______ _____________________ . swep away. (DN Sept. 11. 1913.) 
July 25 _____________________ Cedar City_______ Record-broakmg rains, causing floods. (WBA 1914.) 
Aug. 7 ______________________ T' . ----------- ----- --------------------- Terrific stor~ in mountains east of ciLv FI d 
llltlC_______________________ _ da~ .. Gn.tmiUputoutofcommission Coo wa~~ed.out roads, bridges, flumes, and 
----------------------------- ('~cle elect~·Jca] ~torm follo\'Y"ed by clQucibu:~y~~/oad Jmp.as able. CD ... July 26.191.5.) 
Jul
' 1916 klhl](ld b.y hgh~n~ng, ~nd mine woi'kers fOl'ced t }'se% c~nslderable damage. One man 
5 P w en tIansmlsslon line was de.stroved (ER AO c 1m as much as 2,000 feet out of hafts July 25-_--__ --__ --__ -.-_-_-_-_-_-_-_-_-_----- leasant Yalley F· h . ". Uf!. 13,1915.) . 
alt Lake Cit ------------- JS Creek__ R 1 y-------------- - ---------------- Crl rsabd bri~lge washed out by cloudbur t .flood (DRG) 
------------ ~---------- ~u urst In canyon east of cit.y sent lO-Coot '"~ jl ... 
Jul} 26, p.m________________ Milford_ ______________ ~Jght head of cattle. Iud and large bowai'?[ "',ater down canyon, carrying wit hit 
______ ___________ 5, 1916. ) . (eIS "ashed onto street. (0 E Jul,' 
------------------- Cloudblll'st 10 mountains 9 miles southeas ' J 
cfo fJ1ebe the ~ood. Roads wa hed out and r~~~~~~\g· la1nch( es temporarily abau(loned 
o.u( mst In mountains east of town Th' . 00 e(. D l July 2 ,1016.) 
dIsrupted. (Dj July 31, 19Hi.) . lee hOuses destroyed and railroad sf'IYice 
Streets flooded from clOUdburst in Blind F . _ . 
Canyon. Water from 2 to 6 feet dee Rl olk an.yon, about 6 milrs up CottOllwood 
Kanosh away. Gardens destroyed. Cella/al1'-'(le~., b111cs, and other farming utensil. swept 
--.---------------___ ___________________ FIPudt ou~ ofcommjss~on. (D.\T AUD". 2 191r.)g)OUll oor' flooded. Electric power plant 
----------- 00 s flam mountaIn east. of tO~'n' t 
A 'readow ____________________ l\Ieadow and Walkers B·water. Gardens and lawns cOvorNl "-'ith lell~ .fl:d'd. Cellars filled ,,-ith mnd and 
ug. 5, a.m _________________ / Eureka ___ .. ___ Canyons. \g flOOi] ?fbTJ.?Ud, rock, and timber s,yep~lol~'n ay a~~ other crops greatly damag-ed. 
------------ ___ Eureka Canvon o.ns 0 (e n and many crops destroY'd I . \ upon .e I,o\\'n. Fields co\-ereri with 
Aug 5 • ------------ donn of honr's duration flooded M ,( . ,arg(st. flood SlUCt' 1 96. (0 T Aug 7 1910) 
. ---------------------- King ton_.__________________ ___ ___________________ (ER Aug.Il, 1916.) ~ am treet and filled celiars with mud a:n'd 'wate~ 
One-half of Pillte Count '-h ' . . (n~ Aug. ,1916.) :v a~ ClOp destroyed by rains. d'Yll'r River out of channel. 
July 28, n001L______________ p' nce _____________________ _ 
Aug. L __ - ------ - --- --_____ _ Fairview - - -C- - - - - - - - - - --- - - -- - - -- -- -- - --
-------------------- ottonwood Oanyon _______ _ 
~-\ug. 4 ______________ _ 
Abstract accounts of outstanding cloHclbu?'st floods in Utah---Continued 
Date Locality 
Stream cow'se 
Ang. 8~~~ _______________ • - - - Duchesno-~~--- - -- - --- -- - -- - - -- - -- ------ ------------ --- ----
Jensen - - --- --- --- ---- -- - - -- - -- - --- -- -- - -- - - --- -- - --- --- ---
Allandra _ --- -- -- - -- - -- - -- - -- ------ ----- ----- - ----- --------
Aug. 13 _________ __ ________ -- Moab_ -- - - -- -- -- -- --- - - --- - - --- - --- ----- - - -- - --- -- -- -- - ---
A llg. 14 ___ ~_____ __ _ _ __ ___ ___ Croyden- --- .----- ---- ------ ------- --- ------ --- --- --- -----
Aug.lIL____________________ t. George_ --- -- ------------ -------------~--~----~--------
.Au!!. 2\), 9 p.m ______________ Ogu'n - --------------------- ------------------------------
Rept. 22 _________________________ do _______________________ Wheeler Oanyon ___________ _ 
Oct. 7 _ ___ __ _ ___ _ _________ _ \ Ternal _ --- - -- ------ --- - -- -- - ----------------- --- --- -- - ----
.ov.6 ______________________ Cainville, Giles, and Hunks-
ville. 
- --- -- - - - _ .. --_ .. - - -- - ---- -- - ---
1917 l\.lorgan------ -- ----- - -- ---- - --- - -- -- ----- -- --- ---- - -------July 2 
Ogden ______________________ Ogden Canyon __ ___________ _ 
July~, p.m ________________ Kaysville- ----- ------------- \Yebbs C(\.nyon ____________ _ 
July ao ___ ____________ ___ --- Clarkston---- --- ----- - --- --- -- -- ---- -- - ---- - -- --- - -- - - ----
Remarks 
Oloudburst remoy rl hundr ds of feet of roael, tying up mail. 
Oloudbrnst inundated dinosaur quarry. 
Oousiderable damage due to cloudbur t. (D . Aug. 11, 1916.) 
Heaviest rain in years. Mail delayed, approach to bridge over Grand (Colorado) River 
at OOlut House "Ya h washed out. CD Aug. 15, 1916.) 
Oloudburst washed tons 01 dirt and rock onto roads, find washed out road in others. 
(OSE Aug. 14, 1916.) August cloudbursts and showers damaged irrigation canals. CD Aug. 21, 1916.) 
Violent, thunderstorm and h avy rains nooded streets and sidewalks. Bas'ments filled 
and power and light ervic disrupted. (UN Aug. 30, 1916.) 
Muddy water in city mains due to cloudburst. (Dr ept. 25, 1916.) 
One of worst storms in history destroyed bridges aud buildings. Roads w Te washed out. 
(D Oct. 10, 1916.) Storms in eastern Wayne ounty washed out bridges, dams, canals, and parts of higb-
ways, laying waste farms and orchards. All bridges on Fremont River between Pleasant 
Oreek and Hanksville washed away. (DN oV. 9,1916.) 
A terrific thunderstorm lasting two hours brought 0. flood of boulders and gravel out of 
a dry hollow north of town. Damage to lawns, ganlens, orchards, and building 
estimated at, $2,000. Basem nts were filled and porch of Jabin Robinson, Jr., residence 
was swept away. (D July 28,1917.) Flood through business blocks flooded cellars and streets. Landslides in canyon did 
thousauds of dollars' damage. (O'E July 28, 1917.) A cloudbW' t covered water-system intake \",ith boulders and mud and swept debris 
onto farm near the mouth of the canyon. (DN July 30,1917.) 
Cloudbw'st wash d great quantities of d('bri outo farms and roads. Hailstorm threshed 
thousands of bushels of grain onto grouud. Losses estimated at many thousands of 
dollars. (D ... Aug. 1,1917.) 
1918 Juue Ii<, p.m ________________ ,"'panish Fork_______________ panish Fork Cauyou------- Diversion dam swept away, leaving town gardens wHbout irrigation water and roller 
\ 
mills without water po"rer. (DN June 21,191 .) 
June 19, 5 p.m ______________ l\.lount Pleasant------------- Pleasant Oreek ______________ Oloud.burst. One farmer drown d, ~Uld properLY damaged to amount of $100,000. Strcets covered with mud, boulders, and debris. One house swept away and many 
smaller buildings dcstroyed. Fences torn down. Machinery, wa.gons, automobiles, 
\ 
and other implements scattered. Cellars flooded. Mud a.nd debris spread over alargtl 
area of farm land. FieldS and gardens ruined. (DN June 20, 191 .) 
J UBl' '28 :t:oab M ill and Pack Cn~eks "Unprecedented" flood swept Mm Creek. StI'e ·ts flooded.. Flood in Paek Creek J::yg~,:~:~~:::-::::-~~~ :1~tP,U,UI~~,:C _;_~~.,-~_nt_-_:~~_-~:-:_~:_-:_-_:_--_ ~Pll:::'''U.l"S-.~l~lr\ee:-k{,:.:n:' -(_)~,. :_:_-_:_::: s,~¥.j,f.~~I~~~?fi~~5~~~~;,~~~f~~¥~~:g~~~~~~ 
3ul" 2" _ _ ~_ • y _. J' - ,\Vn.11 oI 'wal<:'r >I feet hig-b conlpJeL<:'\Y ",nshed out cauyon roa,l. (ER July 20.191 .) 
S-t~pt:~ 23 .. ]0 p.rtl ___________ _ ~u]r: J .-f1.ke 01t.y ___________________________________________ _ 
1M. 1019 ay" ______________ _ Veyo _____________ __________ _____ ___________________ ____ _ _ 
July 11. ____________________ Leeds 
-------- -------------- - ---July 1,9 (prior to) ___________ GunJ k ---------------------------
Aug. 2, 10;30 p.m _ ___ _______ oc - ------ --Moab __________ : __ =:::: ===:= -Miif(jieek===~:= ::::: :::== == 
Sept. 1, p.m _ ___ __ _ _ __ _ ___ __ Garland ________________________ __ _______________________ _ _ 
Sept. 1 _________________ • __ _ 
Sept. 27 ___________________ _ 
19tO 
t~~~ ~======::=:===::::::== 
Eureka and Silver Oity __________________________________ _ 
Eur~ka------- ____________________________________________ _ 
~roir(r----------------- -- Hobble Oreek __ -- --- --- -----
S as. e d i te ----------------- Price Rivcr_ prmg a e __________________ North Creek=~::============ 
Zion National Park 
Aug. 25, p.m_ _ _____________ Ogden _____________ ::::===== -OgdenCarlyoii~~======:::=== 
Sept. 7 _____________________ Price 
-------- -- ------- --- ----
Price Canyon ______________ _ 
19£1 May 21-- ___________________ Eureka ________ _ 
- --- ----- .. - -- ------- - ... ---- -------- ----
June 1 ,4:30 a.m ___________ Ogden ________________ ___________ _________ ___ ____________ _ 
J~e fl_--------------------- Echo ________ _ y ____________________ Eureka --------------- ------------------------------
----- --- --- .-- -------- ----------- -_ .. --- -- - --- --- ----
July 17_ __ ____________ _____ _ Orangeville ______________________________________________ _ 
July 23-24__ Tintic Yalley ____ _ 
July 29 _____ =======::======= Helper ____________ :=::==:::: ====:=::::========::========== 
Price____ ____ __ _____ __ ___ __ __ Price Canyon ______________ _ 
July 3o ____________________ _ Hat chtown . _____________________________________________ _ 
Aug. 13 (prior to) __________ _ 'lintic Vall y ____________________________________________ _ 
O~~l.~o~~~~t·~it.ttdo h::'l~~(e(~l.HcrrV~r~~L~~rCkS, n.ne) la.~VT\S 0;00 roadbeds "\V(;TO vvaahO-d 
to Second South Street. was 1 Coot deep. d (')g:J'I~~~t.r~, ~~l~~ft. Oapitol. aUt cal:'rt~J 
Cloudbw'st of half-hour duration st k t 
waist dcE'p in low places. Cut b~c wa~"~asb~~ater running "knee <:leep" on fanns, 
.Tune 3,1919.) away or covered wlth mUd. nva 
Cloudburst. said to be worst in 60 trik h July 14, 1919.) years, s es eadwaters and tears out dam. (WO 
!-?loudburst damagin{!: rands and ditches. (WO July 19 1919) 
Largest flood ever seen in l'Ylill Creek" t th' . T~a~ anld Pdobwer house wasJ;led out; briJ;e8est~~yef.ar~8V1O:~gvgnt~i9 )Power-Plant 
nee ou urst a few miles north of town A "st f ., . down the hHlside." Beet fields covered with mud a~~am 0 1 wdater waist deep roared covered: (BEN Sept. 2, 1919.) cana s amage.d. Many acres 
ni~~i9J:.) ruld electrical storm damaged streets and utilities extensively (ER Sept. 
H(~Ir 8'l.~r.s3~·f~~i.~ out streets and choked culverts and bridges with gravel and rubbish. 
Cloudburst flooded town streets. (DN June 17 1920) 
Flood damaged railr0l'!-d property to extent of $8400 .. (DRG) New~y ('omp}eted bndge on Zion National Park hi h . . BrIdge of ZIOn Canyon highway destroyed by terrifi; ra~bswePt away. Sprmgdale 
Several mudslides on Zion Park dUgv\ray. (DN Aug 23c ~~20 )urst. C~~~t CO:~ ~~~eda by cloudburst flood. Large ~ole' was 'broken in Utah Power & 
O~7oo. (DN A.ug. 26, ~~2g.)mps were damaged. Wildwood resort suffered to extent of 
~~ :~se~.~\t ;~~~~~~~~~~a~lo~t:r W~felry ~~ fib~cf~~1~c~~g~ ~en m~in w~ destroyed 
between Pnce and Helper was washed out. (D Sept. 9, 1920J on lU barrels. Road 
torm of only five minutes' dW'ation 'ash d t t 
extent of sp.:veral thou an~ doll.ars. &R ifa~~7 ~ 19~~~) and damaged property to the 
St(iiM f~~1d, ~§2t)rrentJal rams. Lightning s'truck Healy Hotel, igniting ('oal bin. 
tate road damaged by cloudbW'st. (DN June 21 192]) 
lleavy downpour strikes ar a'" ,. July 22. 1921.) causmg usual damage to streets and buildings." (ER 
"Worst floods in seyeral years" w h d t land. as e ou roads and power lines and injured farming 
HE!IWway and rai1J'oa~ damag d by cloudburst. (ER July 29 1921 ) 
11gbt houses filled ,nth mud and debris Da $- 000 ' . 
. ~~ta~,~~ ~;.~~!. ~~;.~~~·.(lrUI miles bcfor~ ~·ench:~gtci,,~'. Raill!~!~I\;:cl:; ~~~~ ~o:~~:n~sJ: 
vv t};bf~j~~lr g'~I~?I~r~~.~~~ off. (DB~~dAge be!w
1
ege2n c) olton and Scofield was destroyed. H . ('~ - ~. r, ug. 'J, ] ~a1horf~~$\2Jo~~1 a0~l~'1hl)gif)8ed 'worst 1100d known in Proctor Canyon. Damage, 
HIghway and raw'cnd nQaiu " -n .. h d out. (ER Ang. 19. 1921.) 
Abstr'act accounts of outstanding cloudbU't t floods in Utah-Continued 
Date Locality u tream cour e 
Aug. 20,5:30 p.nL __________ Cedar City _______________________________________________ _ 
Aug. 21. ____________________ Thistle ______________________ Spanish :Fork Canyon ______ _ 
Aug. 23,3 p.m______________ \Vellillgton _______________________________________________ _ 
Price _____________________________________________________ _ 
Helper ___________________________________________________ _ 
Aug. 25, 2 p.m ______________ Wellington__________________ pring Canyou _____________ _ 
Aug.25 ___________________ Helper ___________________________________________________ _ 
Kenil\vorth ________________________________ ... ____________ ... _ 
Aug, 24)_____________________ Tintic area __________________ _____ ________________________ _ 
Aug. 31 ___ _________________ Escalante _____________________ .... __________________________ _ 
Sept. 3 (week ending) _ _____ TephL _______________________ ___________ _______________ __ 
Sept. 3 _____________________ Hanksvi1l~ ____ ~ _____________ Fremont RivcT. ____________ _ 
1922 Aug. 1, 10 p.m __________ ,__ NephL ________________ ______ Salt Creek Canyon _________ _ 
Aug. 2, 11 a.m ______________ 1Vlagoa _____________________ ____ ________ __ ________________ _ 
1929 
July 22_ -- _________ __ __ _ _ _ __ Thistle ___________________________________________________ _ 
July 22,7 p.m _____________ American Fork Canyon __________________________________ _ 
July 23,2 p.m ______________ Henrieville __________________ Henrieville Creek __________ _ 
July 24. ____________________ Cache Va11eyand Ricbmond_ nigh Creek and oth r _____ _ 
July 30-31, p.m _____________ Thistle ______________________ Spanish Fork Canyon ______ _ 
Aug,13 _____________________ Farmington and Centerville_ Farmington Canyon, teed, 
DaYis, and Ford Creeks. 
Willard ________________ _____ Willard and Perry Canyons_ 
Remarks 
Cloudburst flooded town und caused eonsid rable damage. rrous~s damaged, cellars 
flooded ''\nd ground floor of many hom s flooded to depth offew mches to 4 or 5 f(~et. 
attIc,' l)igS, and chickens drowned. Bridge washed away, and Cl.'O? dama7ed. Damage t'lltimat l'd at more than $20,000. Boulders and mud cover d fal m lauds and 
part of town. ([)l Aug. 22, 1921.) . ( E ) 
Cloudburst wa bed 4 feet of mud oulO truck near ThIstle. Damage $1,500. . 
Cloudburst washed out railroad bridge. Y. d ih 
Cit wa' isolated and prope.rtv damaged to ext nt of $50,000. Do~npou: cantele nor 
of town \Vate~' to a depth of several feet waRbed a,yay roads and bndg s and swept 
dOW1) til principal street.s. A carload of sugar was ruined. ~ tores .and basements 
wcre flooded und mud wa carried into the fr<:>nt door and out the rear door of s veral 
establishments. Highway bridg' b.etween Pnce and Hf'lper \Vn. hed out. b 1 f 
Railroad Y'lrds and roundhouRe filled with 3 [(I t of watN. Spnng Canyon rune 1 0 
D &: R' P W. R.R. wa out of commission. (D .(I Uj!;. ?4. 1921) 
Two SPaI1S o'C newly repaircd railroad bridg ovor Pncc RIH'r,ugulll waslwd out hwren 
river ro~e due to' h!'!wy rainstorm in Spring Canyot1. ~pnn~ .ca~y~~.sra~ t ~n 
duma!!cd, cau ing coal mint'S to hut down at torr, RUIns, Landa,r' 1 e, a u a, 
100'cland, and Pccrk s. . b d d b th'. Two fret of water ran through lumb('ryard, and dw Ilmgs w('re a an OUe y . ell 
occupant. . Highway from pring Olen cros in!! to Help rwa wa hed OllL and uamag!'d 
to . xtent of $2, 00. n A 26 19?1) Five [pet of .vater on pumping-plant floor. ( ug .. ' ~. . . 
Elcctrical and rain storm cau ed damage to extent of several thousand dollars to mll1mg 
properties (ER R pt. 2, 1921.) d d 
llighways i~to Escalante Valley wa hed out. Agricultural J~nd was damage an
92 
cr)ops 
destroyed. Head gates and irrigation wor!rs were swept aSIde. (~ AUi' 31k 1 l('DN 
Cloudburst wasb d out several miles of highway between 1 epil! and ure a. 
H~:Pt. ~t~:;ll. ) on h('ad,yaters destroyed Hanksville Dam. Dam ~as of st~ne ;5 fe~t 
hi"ii by 100 feet long. Approximat ly 15 feet of wat r was p~urlllg. over lt ~he~ It 
faIT('d uestroylng irrigation water supply. Towns of Hanksville, Gibbs! ~ablDeJJle, 
and Kotom wer(' isolated. Road through Capital WaSh. was st,rewn Wit Ol ers 
too largp to allow passage of vebicles. ~Aves of automobile partJ('s were endangered 
when 10 or 12 feet of water wept down hIghway. (D:N Sept. 5,1921.) 
'Yorst cloud burst in nine years put waterworks and electric light system ~u~ of com~ 
mission. Plant of Jephi Plaster Co. will be ~hllt down for se,ve~) nee~~. t11esa ce;~~ege ~l~~~ t~\'\~~, g~~f t~;ye~~oJbggl;~~fdt~I~~~ 1:~~~e~ef~t l r~ekOCOa~yon vjrtually 
impassable. (DN Aug. 2, 1922.) 1 dl t n d which denlOlished family 
Ellis. Yates, 6 Yt>3'(5 of ~ge, dr?b~~~t %o~~~g b~~"m s~osectiQn. Water about 1 foot ~~~~e~nii~"(;,D.1~~ts ... ~~f...(lri;:;g~d. nnd ;'I:tln contillued at Ju:tst. tbl'e hours. (DN ug. 
2,1922.) 
R-tornl r\ .... p()rt.~<l to he ",vor"s t p'Vt:"r ~X:l)(·ri.eIl("("d. f4lr • .,.,,'ti:s ''"<-''n'' fh.>uci.<.'( l. a1"u1 hu.n<lr(.~ds Qr 
chlck("ns and u. nunfb 1" of .pi~s ,·v(."re droV\rnt.">t.d. l:j"']unl of .lJt;)oh(~r Li,Aht &. PO'"'.c r Co_ 
'Was ·washt'd oul. trl'l'Ls were inundated and baseU1I'uts tint'd, doinF; thousands or 
dollal's' drunag('. neut grain ,vas covered with mod and stack d F;1'ain wu.s earrll'd. 
away. PPB. CI'Op was eXLl'Dsively d~lmaged. in half lUl hOlll' 0.73 inch of rain [ell. cn Aug. :3, 1922.) 
Ea t Jor(ll111 canal was washed out by stonn. Pumps of Draper canal wt're out of com-
mission. Damage, $1,000. (D Aug. 7, 11122.) 
Oloudburst near Thistle cost railroad $1,700. (UEC.) 
MUd110w near mout.h of Provo Canyon derailed train, wa hing tons of debris onto the trucks. (P DH Aug. 10, 1922.) 
tate bighway and tab Light & Traction Interurban Railroad block('d by .torm. (DN Aug. 19, 1922.) 
Cloud hurst on Price River watershed damaged railroad property to extent of $44.,7.55. (DRG) 
Washout at Narrows halted traffic 24 hours. Caused damage of $4,000. (UEC) 
Flood from small tributary cut out o-foot section of power plant pipe line. Plant out 
of service Cow- days. (UPL) 
"Largest flood o'-or known" in creek washed out 12 acres of farm land. Flow con. LLed 
of mud and debris. (From inhabitants.) 
Wide pread havoc caused by cloudbursts in Cache Valley. Many streams di charged 
heavy floods into valley, washing out roads and inundating farm land. (BEl' July 29,1923.) 
Mudslides in canyon for more than 16 miles. Road covered with seyeral feet of d hris 
in places. Portions of highway and D. & R. G. W. R.R. grade wa hetl out. Worst 
lides occurr d about noon on July 31. (D Aug. 1, 1923.) 
Se,"en persons drowned or died as a 1'e ult of flood, the most disastrou in tah bistory. 
Farming section largely destroyed, with houses, barns; orchards and tho highway were 
cover'd with several feet of mUd. One barn burned by lightning. Lagoon resort was 
flooded and patrons were rescued from trees, etc., wbere they ought refuge from tbe 
rapidly rising waters. Farmington Oanyon road, just completed at a cost of $10,000, 
was completely destroyed. Bamberger Interurban Railway was washed out, anci 
electric-power supply was cut off. Sixty miners were isolat d in the canyon without 
a food supply. Con iderable livestock destroyed. Observer in canyon reported crest. 
to be 75 to 100 feet high in canyon, with width of 200 feet. Crest beight at Baldwin. mine 
reported to be 30 feet. 
Liberty - ---_________________ Ogden Canyon _________ ____ _ 
Aug. 16 ___ - - _______________ . Moab ______________________ _ 
Two women drowned when their house was demolished. One other was injured. Church 
was completely destroyed. Several other houses and barns extensively damaged. 
Road buried under 2 to 10 feet of debris, Tracks ofUtah·ldabo Central Railroad buried. 
Traffic on State highway tied up five days. Six families homele s. Orchards, garden , 
and livestock were heavily damaged. Shortage of drinking water occurred. Los 
estimated to run into bundreds of thousands of dollars. 
Nine persons at Scout Camp barely escaped flood. Damage to camp $1,100. (D Aug. 
14 to Sept. 6, 1923.) 
"Practically every wash between Moab and Green River overflowed its bank~." $10,000-bridge washed onto 
- ____ do _______________________ Court House Wash _________ _ 
Aug. 29 ____________________ _ 
-____ do _______________________ Court House Wash _________ _ 
Flood from wasb dammed Colorado River. everal hours before river cut through. (TI Aug. 16, 1923.) 
Bridges damaged. "Bigge t flood ever s en in Court House 'Va!;h." Colorado River dammed. (TI Aug. 30, 1923.) 
Abst1"act accounts of outstanding cloudburst floods in Utallr--Continued 
Date 
19~4 
~~r 314~:: ::=========:: ::::: 
Sept. 9_ --------------------
1925 
June 21, 4:30 p.m-----------
Locality Stream course 
VernaL _____________________ Spring Creek _______________ _ 
Moroni_ - _______ ---- -- - -- -- - - -- ----- --.------ ----- -- - -- ---
Wellington _______ - --- ------- - -- - -- ------- - -- --- --- --------
Orangevillc ------ -- --------- Uppe~ Joes Valley and 
tralght Canyon. 
July 3 ______________________ Salt Lake City ______________ -------- ------- ---------------
Jul. 4, p.m _________________ VernaL _________ ____________ Five Mile Cr ek _________ __ _ 
July 2L __ ______________ ____ rrhistIe _____________ --- ------ Mill Fork __________________ _ 
:Jga~~vale::::::::::: ::::: =: ===:: == =:= ========== ===== =:= = = 
. July 24._ -- - -- - --- ---- - - -- - -- Monticello _______________________________________________ _ July 26 _________ ___________ _ 
Rockville _ South Mountains-----------~~ug. 1_______ ____ _____ ______ ------------------
1 
Castle Gate _______________ -- Willow Creek ______________ _ 
Aug. 3, p.m_______________ do Aug. 11, 1:15 p.m ________________ do _________________ ______ ----- -----------------------
Aug. 20 ___ ______________ ____ Eureka ______________________ Homansvillc Canyon _______ _ 
Aug.27 _____ ________________ Salt Lake City-------------- ---------.-- ----- -h-- -----------Verde _______________________ Sunnys1de Was ------------
Remarks 
Two boys narrowly escaped death when caught by lQ-foot-deep flood. (DN July 12, 1924.) 
Flood damaged highways and washed. farm Jands. (WBA 1924.). . d 
Cloudburst washed out highway brIdge, mundated several buildmgs, and damage 
electric lines. (DN Sept. 10, 1924.) 
Storm lasted less than an hour. Ten automobile loads of campers mal:ooned in cany<?ns. 
Streets were flooded, ceUars filled, and crops damaged. Damage estimated to run IlltO 
thousands of dollars. (DN June 25, 1925.) d II fill d 
Cloudbursts in canyons halted July 4 outings. Some roads damaged an ce ars e 
with water. (DN July 3, 1925.) bil b th fi d Ei ht-year-old child was drowned as he was swept fro~ an automo . e. y. e 00 • 
Jlood struck car containmg nine occupants and rolled It down wash, IllJUrlng some of 
the other occupants. (DN July 6, 1925.) . . f t (UEC) 
Cloudburst flood covered railroad tracks with debrIS 3 to 4 feet deep for 900 ee . 
Flood damaged railroad bridge. (UEC) 
Cloudburst flood damaged railroad bridge near Marysvale. .(UEC) h W h (DN July 
Severe cloudburst floods in Dry Valley. Water 10 feet deep III Hatc as • 
c~6uJ~~r~t damages new Rockville road, causing washouts and carrying huge boulders 
onto the road. (WC Aug. 3, 1925.) 1 1925) ~~!eh~~~~yy~~g~faD~ &:'W~~ W~dJi~R. ~~~~~gs~'houses filled with several feet 
of water, and automobile traffic held up. (DN Aug. 12, 19~.) - d 
ix-foot wall of water gushed down canyon, completely wasbmg out road, and stre\\ e 
rocks gravel and railroad ties throughout the canyon. (ER Aug. 21. )1925.) 
In ten x'ninute~, 0.25 inch rain. Basements flooded. (PN Aug. 27, 1925. . 
Three freight trains were caught by sudden deluge. SIX cars wereOwasbht:ddfrom 101~~~edt 
Nine bridges (six were 40 to GO-foot girders) were washed out. ne n ge was ~e 
long An 85-ioot bridge at Woodside was damaged. A total of 1,200 feet of track ,'as 
washed out. Four miles of telegraph lines were down. Damage estimated to be 
$150,000. (DN Aug. 28, 1925.) - 1 t f . 16 h Flood changed the course of cre k, reducmg supply to power P an 01 ours. ~:~(':qUiil-;-~~=============== ~~~~q~~e8reek======:===== Spanish Fork _______________ Spam h Fork Canyon ___ ___ _ 
t~Jt. 2u~·~~-_~========~~= :==== \ Modena ____ ---- ----- - -- --- -- ------------ --- ---- -----------
Intake filled with grave1. (UPL) f (PER A 28 1925) 
Mudslide in canyon cover:edh5 feeft o.f rOf aldl to f:fu.tiko: ~f ire~ion Pacific ii~R. was washed In less than 12 hours, 2.56 mc es 0 ram . 
oot in several places. (D pt ~9, 1925.) ~ R G W R R were damaged bv 
·Verde ______ -- ----- -- -- ----- - -------- - -- ------- ---- ---- --- - A c~g~~~~r~~ \~;o~:~~~;;~~~o~~ ~~~~~c~glll\~\~~~('n 'Ve;de and Green River. (DN 
\ ~.-u ..n .. :c,-k,.-. t ~--~ -- ----- -- ------ - -- -- ------ ----- -r-'~(~k- --... -- ... o..J..O • ~ ... ...... ...____ ____ l:i"lLrl-'1.1i.L")~tOt"l 
Aug. 6_____ _ ___ ___ __ _ ___ _ ___ Garfleld _____ ___________ ___ ____________ ___ ________________ _ 
Aug. 7____ __ _ ___ _ _ __ _ __ _ ___ _ ___ _ _ __ __ _ _ _ ___ _ _ _ _ _ ___ ___ _ ___ Echo Canyon ______________ _ 
Aug. 8, 2 a.m _______________ Provo _______________________ Provo Canyon _____________ _ 
Sept. 29 _____ ________________ Farmington _________________ Farmington Creek _________ _ 
10ft ~ June 14, 3 p.m____ __ _ __ _ _ _ _ _ Garfield__ __ _ _ _ _ _ ____ _ __ _ _ _ _ _ Kesler Canyon _____________ _ 
June 14.________ __ _____ _ ___ _ Lake Poin L _______________ • ______________________________ _ 
June 27 _____________ ________ Castle Gate and Kenilworth_ 'Willow Creek _______ _____ __ _ 
Colorado-Utah Stateline ____ Ruby Canyon _____________ _ Soldier Summit __________________________________________ _ 
Helper ___________________________________________________ _ 
Price _____________________________________________________ _ 
Spring Glen ______________________ __ __ _____ _______________ _ 
Gran t station ____________________________ _____ ___________ _ 
peerless __________________________________________________ _ 
July 4, 5~p.m--------------- Price __________ ______________ Willow Creek and Price 
River. 
Sept. 19, 1921>.). . ' T 6 in<?he" to 2 [(>(>i deep in water in 
One oC the won"1- railJ5tol'ms kJ]o~~Jn .. 1~~tJ~n~,TS::~ mud] dchris. Cellar - were filleu ~JDi::~i~;. a~1i ;;~~of~~~~l ~onsjd l':,bly. -(W Sept. 22. ]92.5.) 
14"Jood flllc,,:l ro.~~ htl.Y u( po,,,,.'C'r-ph\.u( fntukt' \/Vi(.Jl uouJdt'r$ ,:,nd (h"hrjs . flu' of ~(lJ."t'\tict.· 
(t'ig}lt, dt';~-S' (U'V'I.,) 
l~;:~~;· ... r~i;~ - ~::r:~iPl~~~j]~~;t ('~·;~~·I~·~r· t~~~· ~~'L~'~;P;:~ ;~\(i::)::;J ~~~~l~~:K ~!.,l.::j~spr~~~'"i\.;~;~\r~~ · ~~:t()"N~~ 
t)~.;\c·~r~ tg~(ri~. ~1t'l~~~;l'f;°I~;,~·fT ~~6~~' ~J~t~,~1tt~I~~t !l~r~::~ J~~~un~~:i \ t.~~ l;~~~~gd;~~ 
dollars. (ER July if., 1926.) 
Oloudbur'st in Oquirrh M'ountains washed down mud and bou1dl"TS. Lawns were 
covered with mud. Tracks of D. & R. . W. R.R. and B. & O. Ry. were damaged. 
(DN Aug. 9, 1926. ) 
Heavy rain from Saturday night (Aug. 7) to Sunday noon damnf!;Qd bighway between 
Wasatch and Castl0 Rock. Numerous wash-out. (UN Aug. 9, 1926.) 
One of heaviest cloudbursts in history caused a score or more mudslides in Provo Canyon. 
One-fourth mile above Upper Falls, slide covered 100 yar<ls of highway to depth of 8 
feet. Intake of Olmsted power-plant flume of Utah Power & Light Co. covered with 
14 fpet of mud. Boulders reported to wei~h a ton. Five hundred autos Wl'rp reported 
stalled in the canyon. Tracks of D. & R. G. \V. R.R. were damaged. Estimated 
total damage, $10,000. PreCipitation at Olmsted in mouth of canyon, 1.23 inches in 
15 minutes. (DN Aug. 8, 1926.) 
Flood fill d power plant intake with sand and gravel. Out of service two days. (UPL) 
Cloudburst flood caused $35,000 damage to plant of American Smelting & Refining 00. 
One man injured. Gas flues were broken, and several freight cars were carried from 
spurs. 'Water rushed through plant grounds to highway, leaving a layer of mud and 
rocks several feet deep. Los Angeles & Salt Lake R.R. tracks were covered, but damage 
was slight. (DN June 15, 1927.) 
Mud was washed over highway. Damage, $100. (DN June 15, 1927.) 
Five trains, 75 autos held up by wash-outs. Six Castle Gate families homeless. Price 
and Helper water lines broken. Damage to D. & R. G. W. R.R. and Kenilworth mine, 
thousands of dollars. Families were driven to mountainside to escape flood. More 
than 100 feet 0 f the highway was swept away and grade washed to depth of 15 feet. 
Rocks and debris were piled high in canyon mouth. Fifty feet of mouth of Kenilworth 
mine was filled with debris, and surface structures wrecked. A mammoth slide blocked 
railroad between Helper and Kenilworth, covering several bundred feet of track. 
Most of the mines in Spring Canyon were shut down, and the Utah Railway was 
covered for some di tance. (D T June 29, 1927.) 
Mudslide held up raHway traffic. 
Mudslide held up two D. & R. G. W. R.R. trains. 
Main street filled ,,-ith 8 inches of water. Several buildings settI d several inches. Price 
River filled both old and new channp}s. 
Pricl' Canal Oo.'s ditch overflowed. \Vater everal inches d ep in streets. Cellars and 
basement all over city filled with water. Ten acres of sugar beets were destroyed and 
at least three farmhouses were filled with several feet of mud and water. In 24 hours. 
2.65 incbes of water f('l1. 
New home was "necked and part of railroad bridge destroyed. Damage in Carbon 
County to railroads, high,yays, canals, homes, crops, pipelines, and other property 
estimated to be well o,er $100,000. Price Canyon road will be closed all summer. 
Mountaimide reported sliding and endangering road. 
Jap camp entirely inWldated, tramway washed out, and tipple yard and mine property 
flooded. Four hundred feet of the highway and a longer portion of railroad covered 
with mUd. (D J July 1, 1927.) 
Flood of week ago rep ated it elL Fifty autos trapped. One railroad and sb:: highway 
bridges destroyed. Tramc on mainline of D. & R. G. W. R.R. tied up 8 hours. Damage 
to telephone lines, $1.000. Portions of tate high\\'ay covered with 1 foot of water. 
Price Ri\'er highest in 41 years. (DN July 5,1927.) 
Abst1'act accounts of outstanding cloudburst floods in Utah-Contmuea 
Remarks Dat Locality tr(>um course 
__ ---------I--------------~~~------I------------------------------------
'rown without wat r supply. More than $1,000 damage.. . July 4 ________________ ______ K nih·vorth _________________ ------------------------------
Helper _______ - - ---- -- --- - -- - ---. - ------ -- -- --. - -- - - ----- --
Willow Creek Camp _____ . __ ------------------------------
Eureka______ _____ __ _________ Eur('ka Canyon ___ - ---- -- ---
July 21. _________ _ _ __ _______ Price ----- --- -- - ------------- -- ------ -------- --- -- -- - -- -- --
July 27 _____________________ "'IVood,jd Clifi _______ __ _____ ------------------------------
August 11, 1 p.m _ ____ _ _____ Scipio __ - ------- --- ------ - -- - ---------. --------- --- ----- - --
Sept. i (p.m.), (12 noon), Price, Kenilworth, and Price River. _______________ _ 
9 (p.m.). Perks . 
pring anyon ____ - __ -- --- -- -----. --- --- -- - ------. ---- - ---
CaStle Gat ____ _____________ ------------------------------
Willow Oreek Oamp ____ ____ Willow Oreek ______________ _ 
Sept. ___________________ RoosewIL .. ________________ Cottonwood Wash _ ---------
.. - - ------------------Sept 12 
\
Priee_ -------.-------------- -------------------.----------
ThoTn,;sons- an('CCres';-nt.-
"Vns/}cs. 
__ . __ do __________________ ___ _ • Vall y ity'Vash __________ _ 
Sept. j:L _ __________________ 'Voodsidc___________________ Price Rjver ________________ _ 
t-lept. 19 _ _ ____ _ _ _ __ __ ____ __ _ Junction _________________________ _______________ . __ ______ _ 
::)1'Pt. 21. 5:30 p.ID ___________ lYfodens ____ . _____________________________________________ _ 
P,pt. 21 ____________________ Pric ___ . _________________________________________________ _ 
Sept. 26 ____________________ VernaL ____________________ _ 
1928 
.-iug. 10___ _ _ _ _ _ __ _ __ ____ _ ___ Price _______________________ _ ine Mile Ca.nyon _________ _ 
A.ug. 2L___ __ ___ __ ___ ____ __ _ o Ullnisoll _______________________________ . ________________ _ 
1929 July 20 ____________________ Tbistle ______________________ . __________________ . _________ _ 
~l\.ug. 3____ __ __ __ _ ___ ___ _ __ _ _ Price_ .. _____________________________________ . __ . ________ __ 
Aug. 4, p.m ________________ 1\filIord __________________________________________________ _ 
Farmington__ ___ __ _ ___ ______ Davi' Creek _______________ _ 
A.ug. 27 _____________________ Ricbfield .. ______ .___________ __ _ _ __ _ 
Aug.29 _____________________ American Fork _____________ De-e-;: Cre-ek--B·I~ailch .. oT 
American Fork Canyon. Sept. 2, 1:30 p.m ____________ Eureka ______________________ Eureka Canyon ___ .. _______ _ 
Sept. 3,10:30 a.m ___________ Ogden ________ . ___________ __ 
Sept. 21. ___________________ Castle Gate and Verde __ . ___ Price River. ________________ _ 
1930 
June 19, :00 p.m ___________ Coalville ____________________ Chalk Oreek ______________ _ 
July (?), 2 p.m ___________ ._ CoalviUe____________________ Gra s Creek .. ______________ _ 
July 10 ____________________ Tbistle __________________________________________________ _ 
July 10, p.m ___________ .. __ . alt Lake Oity ______________ Emigration, Red Butte, and 
ParI ys Canyons. 
Streets in lower Helper b came rivers. Oellars filled. RIV r came up over M~lD Street. 
Practically every bou below highway undermined. One bundred and tilty feet of 
track torn up 'Three feet of rock covered upper end of to'''n for 100 f et. PortlOns of 
highway wasiled away. Damage to tate bighway and tah Coa.} 00. by floods of 
Junc 27 and July 4, approximat('ly $75,000. (D July 7,1927.) . Hail~to] m followed by cloudbmst. Basements flooded and wmdows broken. (DN 
July 6, H27.) . ' (DN J 1 "2 HJT) 
'1 cml.ornrv bridge owr Pnc(> RlYCT \vasbed out. . u y ~, I. . 
H( Uyy raiDS and cloudburst. D. & R. G. "'IV. R.R. tracks wa 'hed out m three places. 
(D JulY 28,1927.) G d Cloudburst in mount ains east of to' .... n. Fl ad coY('r d mo"t oItown and fields. ar ens 
and field crops grnf'rally ('stroyrd. Cellars 11ocdec1. CD A~g. 13, 1927.) 
Oloudtur. ts on 7tb, 8th, and 9th. ElectriC' stOlm followed by bal.~ on 7tb:. Two .. bun~red 
cars isolat d '1' lepbonr lines down. Farm lands flooded \\ lth deblls. Pnce RIver 
s\\'o11('n ten times. Bouses abandoned on First "outh ~reet. On> hun.dred feet of 
culinary water-. upply line washed 8;way. Temporary bndg~s ?f Stut~. hJ?hway torn 
out Railroad rails wasteel across hIgbway. 'Two bundred ~atd of lIack su pended 
as ('mbankml'l1t was wa~b('d away. Lj"\'('stock drownE'd. wIy constructed ~ume 
of Jordan Oreck Irrigation District, sevl"mJ bundn:d feet long .. d('stroyed: Utab ~a~way 
Co.' pumping plru1t undermined and. out of ~erYl('e. Ooal tIpplf' at Ram UndelIl~l.n d. 
State highway emrrgency fund pre\'lously emau. ted. Damage at mouth of ." Illow 
Cr ek many times gre~ter. than. pr ,·jous1!. T'roperty damage, $50,000 to $200,000. 
Flood of 9th tied up mam-lIne railroad traffl~. ., 
Mines flooded '\ith 3 feet of water. ot a ".,ndow remalDed III 10"'11. Boulders 4 feet 
in diameter wasbed into street. . • 
Town isolated from east. Higbway and railroad brIdges wasbed out. Tons of debris 
heaped on rajh'oad tracks. Mine floodcd. . ' . 
Temporary bridge of D. & R. G. W. R.lL destroy. d. More tba~ 3 lllcb('s of ram In 
Deep Canyon. Twelve-foot trench cut down Mam Street. (D pt., 9, and 10, 
'T;;21e~t of water rushed down Cottonwood ·Wa~h. Brid~es rebuilt after July flood and 
head gates to canal system wept away. 'Two hund,:cd stand. of bees destr.oy d. .Loss 
to crops, hl'adgate., and bridges, $5 ,000. For a time. rpport of il~od "as dended, 
since no rain fell at Roos("'clt of Cedar,j w, tb seen of de\'l1 tanOD. (DN Sept. 
"ir~r~9~~'~to1'm Price has S(,(,D." Wai (;'1' coursed dow'n Main. treet 3 .feet deep. Hig~WflY 
underI):lSS benutth D. & R. G. \V. R.R. tracks choked WIth debns. Scarcely a pu e 
1 dOl three strce>ts open in Price. Fir, t Street canal broken, Water ~)~~~h:lC~l~I~~'P' 011 ~: & R. G. "Y. tracks. ·Water rapjdl~ rising betwC)£,Castle .Gatt Illld ll~'lp('... neavi£'st. Wlltl'l' of ~(,USOD ('a~e dO"~l "VJJ~ow Creek. .(avy nun c~ 
Ilia", at,ha,. ::;1~~illg C~~~~·g~~. T l~~~,~!t~~lt"i~~ Jltt.·llS'~~;)~' h~~;.(;:t:~'~J~J:-:,S~ f'~J~le~v::kPt'i!~.; ~~~~~jl,t ~~ni~i(~ ~ ;t!ur ~ Rj"~f' rC?l1C"b('d a. hiJU1PI:.,:!:nark 1 hnI) p~ ~r l,£"fon.! nr Ilt'Jp(\r.. R~JJe( 
J'Ut'.u-.c;ll"r*-~ tukpn .. (L>N 8 .. ~p1. lao 11 .. :..ltld 1. .. 1). 19_1.) 
.lTup:c no(.)d~ 10 prncLical1y OV\!T " ~a.sh u.nd creek i.n 4.!'u..storn l.ah~ 
OOIDbined Jloodswashed out alley Ol~y reservoir. 
Wash enlarged from -widtb of La (eel. to width of 50 yards and depth of 10 to 15 feet. (Tl 
Sept. 15, 1927.) 
Cloudbul' ts washed out track in two places ncar ''Voodside. Dama~c, $2, 79. (DRG) 
Floods in Esca.lante Mountains damaged roads. (D ept. 19, 1927.) 
erious wash outs midway between Modena and Crestline. One plac L. A. & S. L. R.R. 
tracks washed ont for 200 feet. (D Sept. 22. 1927.) 
High water and sligbt flood damage caused temporary paralysis of tramc. Road im-
passable for 8 hours. Precipitation at Castle <Jate, 0.82 inch. Slight damage to railroad 
tracks at Heiner. (D ept. 22, 1927.) 
One of worst floods in inta Basin wiped out bridge and biO'hway brtw(> n Y rnal and 
Colorado State line. (DN cpt. 27, 1927.) 
heep rancher drowned wbell torrential rain at canyon ource caused heavy flood cover-
ing his automobile. His daoghter, who was riding with bim, escap d by clinging to 
brusb and crawling to safety. (DN Aug. 17,192 ,) 
Tbousands of dollar 'damage caused by floods from mountains. Business house !looded; 
\\'o.ter 1 foot deep in Main treet. (ECP Aug. 24, 192 .) 
Cloudburst. near Rio wa hed out main line tracks of D. & R. G. 'V. R.R. Damage, 
$1, 00. ( EC) 
Heavy rains commenced at urday (31'd) afternoon. Higbway co,flI'ed with se,eral 
incbes of mud. Debris wasbed onto crop by overflow of Price River. torm uuday 
nigbt washed out city pip(' lim'. (D Aug. 5, 1929.) 
One of hea,iest torm s en in Milford. Main Street flooded with water 13 inches deep. 
Much merchandise in stores damaged. (D Aug. ,I), 1929.) 
Heavy storm brought d~wn deluge of b~uJders, tree trunks, rubbish, and water. Three 
auto crossing th higbway were buried. Property wa d:l.maged. (DJ. Aug. 5. 1929.) 
HNl.vy min and floods. Farmers in front of Flat Canyon 10 t heavily. (WBA 1929.) 
Oloudburst closed road 24 bours. CD_ Aug. 30, 1929.) 
Thou ands of dollar ' dn.ma~e done to streets. Hundr('ds of ton of mud and rocks 
drpo itcd in town. (ER ept. 5, 1929.) 
One foot of water on downtown streets due to 0'1 of hea,iest rainR in history. Pres room 
of Ogderl tandard Examiner flood' d. DUID.3ge, $500. Fall of rain, 0.93 incb. (D 
ept. 3. 1929.) 
Heavy rain damaged railroad embankment and structure to tbe xtentof. 1,300. (DRG.) 
Cloudburst flood covered road and damaged one [Mm. 
Flood of mud and water washed out tipple of coal mine and damaged some bomes. 
Oloudburst of brief dW'ation damaged roads and railroad rigbt-of-way. (PH July 
11, 1930.) 
Cloudburst blocked alt Lake-Ogden road. evera] canyon roads covered with rock.s 
and debris. torm struck with con"iderablc abruptness and floods caml? down EmI-
gration, Red Butte, and Parleys Canyons. Oity conduit in Parleys Canyon was 
undermined. am bomes were flooded and btL ement fillcd with water and mud. 
e'-eral cottages were wasbed away in R d Butte Canyon. tate Road Commission 
appropriated $40.000 for damage to higbways tbrougbout tate. tate-wid damage 
estimated at $500,000. 
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Abstract accounts of outstanding cloudburst floods in Utah--Continued 
Date Locality Stream course 
-----------1---------_· 
Farmington and Oenterville __ _______________ __ _____ ______ _ 
Ogden _____ _____ _____________________ ___ _________________ _ 
Thistle ___ ___ __ ___ __________________ ______________________ _ 
July 20_ ___________ ____ _____ Oastle Dale and Orangeville_ Straight Canyon ___________ _ 
July 26 _______________ • _____ _ Castle Dale and Hunting- _____ _________ _____ _______ ___ _ 
ton. Aug.2 ______________________ Salt Lake Oity ___________________________________________ _ 
Oisco ____ __ ____________ _______ ______________ _________ ~ ____ _ 
Huntington _________________ Huntington Oreek __ _______ _ 
Aug. 2, p.m _ ____ _______ ____ Fillmore _____ ___ ____ _______ _ Chalk Creek ______ ___ ______ _ 
Aug. 2 and 3, p.m __________ Salina ___ __________ _________ _ aliaa Creek _______ ________ _ 
Aug. 3, p.m_ _ __________ _ ___ Orangeville _ _ ______ _____ ____ Oottonwood Creek _______ __ _ 
Aug. 7 ______________________ Moab _______________________ Pack and Mill Creeks and 
Oane Spring Wash. Aug. ______________________ Pine Valley ___ ______________ Santa Clara Oreek _________ _ 
RemJ.rks 
Farms swept by water carrying tons of rocks, sand, etc. One house and several farm 
buildings destroyed. Live tock lo s negligible. Road blocked between Farmington 
and Centerville in three places for eight .days. Farm losses estimated at $50,000. 
Relief fund of $30,000 instituted. 
Weber Canyon blocked in gateway. Four miles of U. P. R.R. tracks in canyon blocked 
by a number of mudslines, which formed small lakes behind them. Trains rerouted 
via McOammon, Idaho. Property of Bamberger Electric Ry. Co., Utah Power & 
Light Co., and Mouotain tates Telephone & Tel graph 00. also damaged. 
D. & R. G. W. R.R. Co.'s main line damaged by cloudbW"st floods. (DN July 11, 12, 
15,16,18, lnd 2 ,1930.) 
Large headwater floods strewed mountain roads with debris. Storm strictly local. (DN 
July 28, 1930.) 
Storllls during week damaged crops. Hailstorm on 26th swept district, breaking Mam-
moth canal. (ON July ,19:30.) 
Heavy floods occurred at North Salt Lake, covering the highway from 1% to 3 feet deep. 
State highway was completely blocked near Warm prings.. Wa.ter was reported 6 
feet deep north of municipal baths. 
Highway to Oolorado tate line washed out. 
Two small wash-outs between Huntington and Fairview. (D l Aug. 2, 1930.) 
"Worst .flood in over a decade." Thousands of tons of rock and sand swept out of Ohalk 
Oreek Oanyon over the north part of town. Fields covered with mud and boulders. 
Many gardens ruined and basements flooded. (DN Aug. 4, 1930.) 
A series of four cloudbursts in the vicinity of Salina. Flood swept out of canyon and 
over part of city. Following day .floods came out of Denmark Wash, Aurora Canyon, 
Red Oanyon, and Oedar Oanyon. Orops were destroyed. The State canal was cut 
out in six places. A landslide occurred about 17 miles up Salina Oanyon, blocking the 
road. (DN Aug. 4, 1930.) 
Orops flooded, roads washed out by flood following excessive storms in western part of 
Emery Oounty. 
Torrents down three creeks washed out bridges. (TI Aug. 7, 1930.) 
An unusual storm began on the th and continued interrmttently until the 11th. Town 
flooded three different days. River at record stage. Without rain gage, 10ca.1 observers 
estimated 7 inches of rainfall. (DN Aug. 14, 1930.) 
ug. 9, p.m ________________ Val Verde ___________________________________ . _____________ Havoc wrought by cloudburst. Gullies 5 to 10 feet deep cut in street. Peach trees 
uprooted and chickens carried away. (DN Aug. 11, 1930.) Aug. 11, 3 a.m __ . ___________ Ogden ____________________________________________ _ 
ug.ll, 11:30 a.m __________ Bingbam Canyon _________ . _______________________ _ 
Heo.vy thunder and lightning aOJompanied by rain. Streets and basements flooded. 
(D, Aug. 11, 1930.) 
Cloudburst. last.ed 21,( hours. More than a score of houses demolished. Dozen families 
narrowly escaped d nth wheu a 50,OOO-ton copper drum became saturated with rain 
and swept down tlle mountainside. One hundred homes damaged. Electric power 
otT for 2 boul's and s ctiou of roJ.ci buded. D. & R. G. 'V. R.R. and coo.Jyard damaged. Utah Copper Co.'s hospital caved in. Damage estimated at $500,000. (DN Aug. 
11, 19:30.) 
Two wasbouts on highwuy. 
_ Oloudbu.rst in hillR~ :;-.10 rain in .It''arr:n.lngton . 
Aug. 1.2, noo:o _____________ _ Provo Ri.-er ________________ _ 
Aug. 13, 2 p.m ______________ Tintic district 
--- -- - --- -_ .. --- -- ---- -- - -. - - --- -- - - - - - - --- - --
Aug. 13, n.m.___ _____ _____ __ Mona _________________________________________ ___________ _ 
A 13 12 3 ~leasant Grove______________ Dry Canyon_ ---------------ug. , : 0 p. m_________ agna _____________ ________________________ _______ ___ _____ _ 
Cedar City __________________ Fiddlers Canyon ______ _____ _ 
Enoch ________________________ _____ _______ ________ ______ _ _ 
Arthur ____________ ___ ___________ _____ _______ ___ __________ _ 
Goshen _________ ____________ Big Government Creek ____ _ 
_<\.ug.13 _____________________ St. George _________ ______________________________________ _ 
Zion National Park ______________________________________ _ 
Farmington__ ___ ___ ___ __ _ _ _ _ Ford Creek ________________ _ 
Jortb Farmington __________ Shepard Canyon 
Plea ant Gro,e _____________ Grove Creek' ------------
Salt Lake City ____________________________ =~============== 
Elhertu _______________ ________ •• _________________________ _ 
.. ~1~~~i:~~;i~~~~ii~)~·~:t.·-(;i ,-.. ii'h" a::bMrL 1 ~ .. ~~~~i)C~;.'U~aah~~p~'\Q~ :~~'i;a:rt.~.!~t~''::::~~~_:;:l. 
JYru<i .uld rocks poured out of Sno"'slidc C . r 
el"C'cied in rivf'r ahov(' tah Po wer . LjgbrbO~ 's on sc-vera-Wl<turs. Lnr~e barrier WaS b~cked up ov('r State highw-o.y and D . & R . G. W. ~~: trac~s~r T~ i~se'~de t and 
" .al':.not released for two weeks. Three smaner slides in canyon. (DN A~ 13 e~91~~e 
BUlldmgs and sIr ets badly damaged by flood from canyon. (ER Aug 14 1930')' . 
Twenty-fo?t wall of "brown water" fioodf'd canyon, wasbed out roads' and "submerged 
fjE1l]bderta(plnrr2 feet of water." Some bomes partially destroyed, nnd basements were . e . Aug. 14, 1930.) 
T~ee cloudbursts struck in vi~inity of Tintic Standard mine. Houses and other property 
wasl?ed away. Da~ bro~e In two places. (DN Aug. 14, 1930.) 
Boy killed as auto skldded m mud washed onto highway by cloudburst 
Cloudburst fio?ded five families from homes. . 
Three stor:rps III 24 hours. Fen<;es, chicken coops, and outbuildings tom up or washed 
away. 'I welve homes filled WIth mud 
Flood froIl?- Fiddlers Canyon delays high\vay traffic two hours at a point 3 miles north of Cedar CIty. 
This town, 7 mi~es northeast of ~dar City, reported extensive damage to outbuildings 
and crops.. HIghway covered WIth debris to depth of 6 feet. 
Damage to Utah C,!ppe! 9?'s plant, $25,()()0 to $30,000. 
Cloudburst struck III VICIlllt{'" of Apex mine, neat Tintic. Washed three bouses away 
and ended at Elberta. Boy s ~orse was washed beneath him and drowned. One porch 
swept away, and town filled WIth water. Goshen dam overflowed in two places Grain damaged. . 
Flo~d hit Shiv wits Indian Reservation. Traffic delayed when culvert washed out of highway. . 
Road to 4-ndersen Rl;111ch hit by mudslides. Damage to Iron and Washington Oounties' 
State ~Ighways estImated to be $5,000. 
C!lnyon lmpassable. Center of to"\V-n filled with tons of mud rocks and debris 
FISh Lake road washed out last week ". 
H!'y and grains damaged by beavy rains. 
1V ater ran through streets. Many homes filled with mUd. 
Flood ~wept" fish hatchery. One thousand stock trout killed. Highway covered with 
debns for ..:00 yards near steel plant. One farm home with outbuildings and livestock destroyed. 
~aw'TIs covered with mud anq. rocks. Cellars filled. One potato farm covered. 
Flood washed. through practICally all homes in west section of town. Mud and rocks 
covered Mam tleel to depth of 2% feet. Score of farms flooded. Utah & Salt Lake 
Canal. washed out. D. & R. G. W. and B. & O. tracks inundated. Boiler rooms and ~achme shops ftIled wjth water and mud. 
lIde 10 to 20 feet deep. D(lstro~ed one home "as though it were paper." 
B.amberger R.R. track undermmed. 
• IX farms d::m:aged to extent of thousands of dollars. Water "tore down" on town. 
Canyon roads generally pas~able but seriously damaged. Road up Little Oottonwood 
blocked by 20-foot slide. Flood relief fund of $35,000 asked by Governor. Salt Lake-
Ogden road block.cd ~hree days. O,ergra7.ing of sheep blamed in part for disaster by 
GoveTllor, and sC'Je~tlfic conservation investigation instituted. (DN Aug. 13, 14, 15, 
16, 1 ,25, and 2 , 19.0.) 
C]oudbW"st in mountain~ flooded roads and farms. Boulders as large as 3 feet in diameter 
strewn over fieJ.d~ . Rmlroad brIdge was wa, hed out and homes damaged. Reputed to 
be worst flood lU 60 years. \""alls of water from canyons said to be 20 feet high. (ER 
Aug. 14, 1930.) 
Abstract accounts of outstand:mg cLoudbwrst floodS in Utah--Continued 
Date Locality tream course 
Aug. 14____ __ _ __ _ ___ _ __ __ ___ Ooshen_ - --- - - ---- - -- -- -- -- - -- - -- --- ------- -- -- -- - -- - --- --
Aug. 20 _____________________ Salina ______________ · _________ Salina Canyon_ -------------
Sept. 4, 9 p.m ______________ Centervi11 __________________ Parrish Creek ______________ _ 
Farmington _____________ -- --
Grttnts\' iJIe ________________ --
teed, DaviR, aud Ford 
Creek. 
outh Willow Crr k _______ _ 
Sept. 6_ _ ___ ___ _ _ ___ _____ _ __ Richfield _______ -- --- --- -- - -- -- ---- --- --- -- - -- - ---- --- -----
Sept. 7 _____________________ Hurricane ___________________ --------------------- ---------
1981 
1\10y 3 ______________________ Ogden _ - -------------------- ------------------------------
July 13 (prior to) ___________ Callao _______________________ Deep Or ek ________________ _ 
July 2\), p.m ________________ Tintic _______________________ ------------------------------
July 30
t 
3:15 p.m ____________ Collinstoll, Cutler power ---------------- --------------
plant. July 30,5 p .m ______________ Tintic _______________________ Eureka Canyon ____________ _ 
July 30 _ __ _ __ _ ____ ___ _____ __ 1\f ammoth - --- ---- --- --- -- -- - -- --- --- -- --- -- - ----- ---- ----
July 30. p.m ________________ Provo _______________________ Provo Canyon _____________ _ 
Eureka_______ __ ___ ___ __ __ _ _ _ Eureka Canyon ___ - - -- - ----
Cedar Oity __________________ -- ---- ---- - ----- ---- --- -- -----
panish Fork _______________ Spanish Fork Canyon ______ _ 
Aug. 13, 7:4.8 p.m ___________ Salt Lake City ______________ ---------------------------- - -
Aug. \4. p . nl ____________ _ 
EJl.;>erfju ________________________________________________ _ 
OleD ""00<1 ________________________________________________ _ 
Sigurd ______________________ King ]\feadow Canyon _____ _ 
1\ ug. 14,5'30 p.m._ _ ________ Eureka______________________ Eureka Canyon ____________ _ 
Mammoth and Silver City __ Mammoth Gulch __________ _ Aug. 15 _____________________ Silver Oity __________________ Dragon Canyon ____________ _ 
199£ 
.T UIII' 12__ _ _ __ ___ _ _ _ ______ __ _ Lehi. ____________________________________________________ _ 
.I uly 10_ __ _ _________ _______ _ Junction_ ______________ _____ City Creek and evier River. 
Panguitch and Dog Valleys _____________________________ _ _ 
July 1'- ___________________ L.panish Fork _______________ Spanish Fork Canyon ______ _ 
Aug. 20____ __ _ _ ___ _ ____ _ ___ _ Escalante _____________________________________________ ___ _ 
Aug. 21, p.m _______________ Antimony and Widtsoe __________________________________ _ 
Tropic ______________________________________ _____________ _ 
Aug. 26 (prior to) ___________ Junction _________________________________________________ _ 
Aug. 26, p.Dl __ .___________ Provo ____________________________________________________ _ 
Aug. 27 (?) _________________ Davis Oounty ____________________________________________ _ 
1933 
Remarks 
A cloudburst flood destroyed completely a section of the Mosida road. (DN Aug. 
15, ]930.) 
Cloud bur t in canyon wa hed out railroad track. Traffic suspended 22 days. Darn.age, 
$10,000. (UEC) 
A new flood hit Davis County a a fierce rain struck in the hills. At C ntervill at least 
one block of the State highway was under ]5 feet of mud. cince property was already 
stricken, not a great amount of additional damage was done. 
Highwa.y was buri d. Bamberger Railway tracks were covered for a quarter of a mil 
with 2 to 4 feet of debris. Hio-hway again cov red by mudsJido. A few autos were 
stalled. 
evel'e wind and rainstorm. Trrf's were uprooted, and trans-continental telegraph line 
blown do\\'n. Road wa flood d and sand was washed into fields. (DN ept. 5 and 
6, 1930.) 
erious electrical storm cont" ned all night. Flood rush d out of canyons, wa lung out 
roads and bridges. (DN eI t. ,1930.) 
"Oloudburst caused much damage." (D ept. 9, 1930.) 
Business districl of Ogden wa flooded by heavy rainstorm in pite of recently constructed 
storm sew('r. Water reached the entrance of several stores. (D Muy 4, 1931.) 
FarmR inundated and crop ruined by h avy flood. A normally small cr ek carri d a flow 
200 feet wide and 15 feet deep. (ER July 16, 1931. ) 
Four-fooL wall of watpr from narrow canYOll washed out two roads, and treets of Eureka 
"received their usual share of the damage." (ER Aug. 6, 1931.) 
MudsJide filled an inigation canal; out of service 40 hours. (UPL) 
eeond torm in two days yield 1.09 inches of rain in le.s than an hour. Extensiye 
damage to roads and buildillgS. (ER Aug. 6, 1931.) 
tf('( Ls wasbed out. Damage to canyon highway, $5,000. Mining properties suffer d 
considerable damage. (ER Aug. 6, 1931.) . 
ludslidc originating in nowslide Canyon covered the road and dammed the flver. 
, lide 20 [cpt deep and 400 feet wide. Another larg artificial lake was created in Provo 
Canyoo. Hundreds of autos were marooned. 
l~ loocJ watt'l"s swept through the streets of the town 4 to 5 feet deep. Busine s bouse 
budly damaged . Oue hom' JH~arly buri d iIf debris.. . 
One and two-tenths inches of nun fell, fol!owmg 0.57 mch on prevJOus day. Portion oC 
P arowan-Oedar City road badly washed. 
Floods brougbt down t.on . of debris and uproot d trees in canyon, Strawberry project 
div(' r ion dam thn'atl'ned. (DN July 31,1931.) . . 
Four to 12 inches of water !';wppt through strectR III orne places. everal autos burled 
in mudf1o~ near B 'ck's Hot Rpriugs. Rt-co/'d for rainfall intensity was broken when 
0040 inch of watCf rell in I) minutes. Dl'bris 12 If:'et deep OVN a length of 650 f'ct blockf'u 
the Salt Lukt'-Ogdcn road ON!.!" NOl'th Salt LakE'. 
Ro.l.d blockt'c1 by-rocks alld silt. (D Aug. 14,1931.) 
OloudburstH st t'lJck F.:u/"(lku unIt vi(oinit"y .. Road.s ttllc! t·a:iJroll.d struc~ul'(' badly dumaged 
hy 'v t-.l...q h~()uts. C t.lt tIt.' n.n<.l ot h(:"I' propprl.y hurl '!oct Ifl m ud ~)..nd dt'"hrrs. 
"V\~~\~t:ie~~!';.~·~o~rl~t':.~;.. 8~~j~ct l;.'-~u'dlUg«~S 0'1). 1V1QSiU o. roud vvere ",vl\.sl:le.d out... ~r,vo l!~loods COver~d t.l:e hlgbway bet,v('en Glenwood and IUch1\el<l vvitb water :s to 6 feet 
Ju<iri.'ffo· p?~;t:::.fi~1Iisb:~~i~dQa~~aged by 1100d fl'om King MeadOW Oanyon (DN Aug. 15, 1931.) . 
Streets gashed badly, ano. higbways damaged. 
Tons of debris washed down from mountains_ (ER Aug. 20, 1931.) 
Dam of debris, left jn canyon by flood of previous day, was washed out suddenly, sending 
10-foot wall of water down canyon. No further damage reported. (ER Aug. 20, 1931.) 
Cloudburst at point of mountain washed out irrigation canfIJ of Provo Water Users' 
Association. Damage, $1,000 to $1,500. East Jordan irrigation canal was also washed 
out. (DN July 13, 1932.) 
Rain and bail caused canals and irrigation ditches to overflow. treets were filled with 
water. The worst flood known for some time occurred between Antimony and 
Escalante. (DN July 14. 1932.) 
Floods spread havoc over 5-mile stretch. Roads and farms damaged. (UEO) 
Canyon road seriously damaged by clOUdburst. (PH July 1 , 1932.) 
Vicinity strock by heavy storm, which washed out bridge and culverts and damaged 
crops. (GCN Aug. 26, 1932. ) J. 
CI~udburst in mountain~ east of town. Dry washes fill d with torrent carrying'boulders, 
tImbers, and mud, whICh was strewn over farms, gardens, and roads, covering a stretch 
of about 2~ miles. Hay was swept away, and stacks left standing were badly damaged 
by watpr and mud. Some houses were partly inundated and furniture ruined. Oellars 
filled with mud and water. Dry " ' ash bridge swept away. Bridge over Antimony 
Oreek badly damaged. (D Aug. 24, 1932.) 
Hailstorm followed by flood wreaks havoc in vicinity. Hailstones were unu ually large, 
resembling irregular chunks of ice. Bridges and culverts washed out. (GCN Aug. 
26,1932.) 
Heavy storm east of town caused $20,000 10 s, including crop damage and drowned live-
stock. COCN Aug. 26, 1932.) 
Violent storm, yielding 0.9 inch of rain, caused as much as 50 per cent damage to nearby 
farm crops. (PH Aug. 28, 1932.) 
Salt Lake-Ogden road blocked at Beck's Hot Springs and between Centerville and 
Farmington by mudslides. (D T Aug. 29, 1932.) 
July 7. 4:21'i p.m_____________ American Fork ______________ American Fork Canyon _____ Intake to power-plant pipe clogged by flood. Out of service two days. ( PL) 
July9,p.UL _______________ Provo _______________________ outh Fork of Provo Cloudburstwashedtonsofdebri onto road. (PHJulylO,1933.) 
Canyon. 
Eureka __________________________________________ .--------. Streets washed out, windows broken, and chimneys blown ov r dm-ing viol nt thunder-
storm. (ER July 13, 1933.) 
July 10 _____________________ Ephraim ____________________ Ephraim Canyon ___________ Thunderstorm of short dm-ation but of inten e Yolume started a flood in Ephraim 
Canyon. S\?veral farms were covered with silt and mud. (D July 10, 1933.) 
July 11 (prior to) _ __ ________ Strawberry Valley _ _________ Diamond Fork______________ Cloudburst washed out a 300-foot section of road. (PH July 11,1933.) 
July 12 _____________________ Castle Dale ___ ______________ Cottonwood Creek __________ Heavycloudbm-st. GarcJensand treetsflooded, plants knocked down. Creek unusually 
high. (DN July 14, 1933.) July 16_ ______ __ __ _ ___ ____ __ Elberta _________________ _____________ • _______ .____________ Town flooded by heavy discharge from Ea t Tintic Range. Orchard and fsrm ufIered 
damage. (ER July 20, 1933. ) 
July :m _________________ ____ Monroe _____________________ Main Canyon _______________ High flow ill canyon tore out road, dam, and pipe line. Hailstorm on previous day did 
considerable damage to crop and subseqllent flood submerg d portion of town. (D ~ 
Aug. 1, 1933.) ~ 
Cl 
Abst'1.act accounts of outstanding cloudburst floods in Utah--Continued 
Date 
.... . r Locality Stream cour. e 
Rrmarks 
• Salina _______________________ Salina Oanyon and Den· 
. h did 'd ble damage to roads and crops in Cloudburst in c~11yon caus('d flood WhiC conSI era 
vicimty of Salina. (ECP AugKin· 1.1, 19t33.) Canyon Road washed out. Debris spread Aug. 1L-------------------- 1t1l mark Wash. 
Junction- _________________ -- Kingston Canyon- __ ---- - --- Heavy rains cause flood down gs on . over area about a quarter mile. (D Aug. 11, 1933.) 
1984 l\lilIord _____________________ - - - -- ------- - - -- -- - ----- --- ---
. t . 'n" 1929" struck town Ensuing flood washed out streets and gardens 
"HeaVIes ram 51 c~ . 
and tined cellars. (DN July.6, 1934.) 
::: :~~~~~~~~~~~~~~~~~~~~~~ ~ o~~erton-----------=::==== _~~s_t_~~:~~==~=============== Boy drowned by sudden flood lU creek. ) C iJ. s filled "with mud and water. (D:r July 21,1934. 
. Tooele-p--1-:::::t::=:::--------Pieasantand-T,~i; Creeks:: 
Re . ar f 107 incbes floodl'u town and "piled dirt" on thr streets. rr~!~ ~oodS "roa.red into tov.-n," floodi~g ~tl'e~ts and lots . 
High ,yater from cloud~urdtfldamdSag-bedtltI~~d~t~~l;~~:ilable. (D~ July 23, 1934.) 'Mount easan ------------- . hR' 
'Gunnison------------------- an Pltc lver ____________ · 
Holden, Lynndyl, and --------------------------
Thre oth r towns recelve 00 , 
~n~~~_~~· ________________ -- Manti Creek _____ --- --- ----- . t bree floods through to,vn. Roadway washed out; power-Cloudhursts m canyon 81'n plant canal damaged. d (DK Jul 24 1934) July 20 and 21. ____________ _ 
July 24_ -------------------- ~~~'t:t~n6i?;~:e:-==== = =~ = =:== == ==:=:= === = === = == = == = ~ = ==:= =: 
Ju1y 27. __________________ ·_ 
Riverton----- _ ______________ Bear Canyon --------- --- ----
~fn~~~~:== = =:::= = =:= === == = = =:=:=== =:: ::: ::::: =:= ===::: =:= 
Aug. 5, 4 p.m ______________ _ ephL--------------------- Salt Creek Canyon----------
Bingham____________________ Bingham Canyon----- ------
.Aug. 6, p. m. ______________ - - Thatcher ---------- -- -- - -- --- -- -- --- - - -- --- ---- - - -- - - -- - ---
Monroe ___________________ -- Monroe Canyon- - --- - - -- ---
.Aug~ ~d-•• 1.l·tX1-. ____________ _ pttrk iLy _____ .... _____________ ____________________________ _ 
EJb rta ____________________ . _____ -- __ --_ - -- --- - ---- --- - - --Aug. 16, .2 p.z:n_~ __________ _ RicbJieJd ____________________ Flat and OOLton"wood Aug. 19, p.n:l ______________ _ 
Oanyons. Kanosh __________________________________________________ _ 
Aug. 28____ _ __ ______ _ _ _ __ _ _ _ Beaver ___________________________________________________ _ 
Aug. 29, a.m ________________ Salt Lake City ___________________________________________ _ 
Provo _______________________ South Fork of Provo River __ 
1935 July 4,1:46 p.m _____________ Heber _______________________ Snake Oreek _______________ _ 
Aug. 17______________ _______ Lebi_ ______ _____________ __ _ _ West Canyon_ -.- __________ _ 
Aug. 22, 6 p.m ______________ Bingham ____________________ ------------------------------
Aug. 26, 12 nOOD____________ Bryce Canyon National -____________________________ _ 
Park. Price ________________________ Willow Creek Canyon _____ _ 
Sept. L _______________ .---- Beaver and Monticello ______ ---------------------.--------
NephL_____________________ Salt Creek, Reese, and Foote 
Oanyons. 
Sept. 2, 2 p.m _____________ • Beaver______________________ Beaver and Bakers Canyons_ 
Sept. 2, 4 p.m_ _ ____________ Oak City _ _ _________________ Oak Creek_ -_______________ _ 
Sept. 4_ _ ___________________ HunLington_________________ Huntington Creek_ -- ______ _ 
Sept. 25_ _ ___________ _ __ _ _ _ _ ephL ____________ --_ -- - - --_ --- --- --- ------ -- - -------- -- --
1936 July IL __ _ _ __ _ __ __ _ __ _ __ _ _ __ Cedar City ______________ . ___ • _________ - _ -_ -- - - -__ - - - -_ -- --
Milford_ __ ___ ______ _________ Frisco Canyon _____________ _ 
July 10, 2 p.m ______________ llenrieville _______________________________________________ _ 
July 10, 5:30 p.m ____________ Provo _______________________ Snowslide Canyon _________ _ 
July 11 _____________________ Cedar City _______________________________________________ _ 
Circleville Canyon _________________ • ___________________ • __ 
Marysvale Canyon __________ Sevier RiveL ______________ _ 
Kanarraville _______________ • ____ • ________________ • _______ _ 
Oity culinary waierfso~rcefslldamadgebdy~yto6~1 . Irrigation ~it~hes u'nd canals overflowed. 
Heavy downpour 0 ram 0 owe . . f 
8everal garde1ndfl anb ~ Yb~rdsbcotvdeol~~~ w~~l~~~i'\~:p~~~i~e clogged. (DN July 24, 1934.) ]\rIud rock. an( e ns loug . 
Power dam in Oak Ore k washeddout." Sixteen men working in water-development 
"'Thousands of dollars damage on. " on (DN July ?:i, 1934.) 
tunnel 'Were nearly trapped. Flood ~'Wept do:v n C30ft . ower plant tied up. Damage IIighway covered with rocks and de~~s jgr ~m~leb W ,)lR tracks in the canyon were 
to Nephi ~laster Plant, $lO,OOOd 't e G' ain aiJd alfaiCa fleids were covered with mud 
covered WIth mud, rocks, an rees. r 
and water. 1934 ) 
Delnge blocked the hi~h"flTaY'd (~r ~u;v~~ daiarmingareaone-eighthmileindiameter. 
Violent storm resulted l~ 00. <:>0 c . 1 d C al was filled with mud. 
Tons of rock and debns was earned on faIm ~n. ~fiC gtorm Pipe line and road 
Flood in Monroe qanyou l~te ~of~afio~~?~:~~~ ~ot;-ns. Fields ~outh of town covered 
washed out. CuIll1arYdwdabe~ .. aUGerain and alfaifa fields badly damaged. (DN Aug. 
with water, rocks, an ens. 
8, HI34.) h d t 20 feet of flume and 130 feet of pipe. Power plant out of service Cloudburst was e OU 
eigh~ days. (1JbPLdl) b d One team overtaken by flood, drov.-ned, and occupants Road In canyon a Y was e . 
of wa!!"on had narrow escape.. .. 
Flood WednE'~day afternoon rtjihf'g In uP~g ,,~~fbC~~brjS and rocks. (D T Aug. 10, 1934.) 
man flood iJ:l Dry Canyon. ,. o~ cover iii flood from footbills. . . 
"Beavi<'st ramstorm o~ Sl'B.:"Oll br<?~~~t dt:~<; p~(,YiOusIY was torn out. RCSJdellts a!!aUl Two bundr{'d feet of plP~ lmc Tepnu(' S 'th Bend canal and BertC'lscll ditch filled 
hallliill! wajrT for cuhnll.ry Ilurpo!"cs. OU • 
with IT u<1. (DN Aug. 16. :1934.). F 1r fl'et or woter swept nuto~ dOWJ] Maln R~t~/;rtll~1i~.~ ~';,u;.~(:n:~~'1~~:cFo~~~~1~e"e,o~l cstahIl,hmrn,;. (DN Au~. 18.1034.) 
~~b:;j'~~~JO~~O~~~ .. h1.C/Nt·A~f,.~;;. ri~~i93~)n<1 tla.rU.l4go0. (l."lN Any. 17. lU:l4 .. ) 
"~e.lJi~!d;.:~~J~rm all summ r." S vier Valley canalwtlS tilled '-Vith saud. 90=6 
Other day flood struck town. tore up water lines, and filled treuches prepa.red for new 
pipe line. (DN Aug. 21, 1934.) 
Two heavy storms caused floods in the Buckhorn Mountains and near Oedar Oity. 
(ON Aug. 30, 1934.) 
":l\Iost intense rain in years drenched Salt Lake." Storm started in Tintic district and 
moved northward through Utah, southern Idaho, and into Wyoming. (DN Aug. 
29,1934.) 
Flood threw high waters, gravel, and rocks in canyon highway. (DN Aug. 30,1934.) 
Flood filled [orebay of power-plant intake with gravel. Out of service 40 hours. (UPL) 
Heavy rains in Oquirrh and Wasatch footbills culminated in a cloudburst. Grain in 
ficlds hoavily damaged. Salt Lake & Utah R.R. track washed out. (DN Aug. 
19, 1935.) 
Heaviest cloudburst in years. Basements filled and flume destroyed. Two feet of debris 
on road. Twelve houses damaged. (DN Aug. 23, 1935.) 
All washes filled, and trails and roads damaged by storm of an hour's duration (Weather 
Reports, Bryce Oanyon). 
Cloudburst at head of canyon filled cellars and houses at Willow Creek and Upper Castle 
Gate wiLb debris and water. Railroad switchyards at Castle Gate torn up. Several 
autos buried in mud. (DN Aug. 27, 1935.) 
Thousands of dollars' damage was done by cloudbursts covering an area from Beaver 
on the west and Nephi on the north to Monticello on the east. 
Nephi inundated by flood of mud aud water. Canals filled, highways covered, and 
railroad tracks submerged. (D ept. 2, 1935.) 
Cloudburst struck city about 2 p.m. Wa.ter poured down mountainsides and strewed 
bouUers acrogs the highway for several miles. Beaver city power canal filled with 
sa.nd and houluers. City without electric power. 
Storm struck about -1 p.m. Flood one of worst f'xperienced by rpsidents. Campers and 
ftshermen in canyon narrowly escaped drowning. One automobile with five occupant, 
caugbt in flood before it could be tarted, was carried by the ti\-od several hundred feet 
and lodged against a tree. Flood carried trees and "rocks onto tne gardens and fields 
and carried away bridges. (DN Sept. 2, 1935.) 
A number of floods killed fish. (D~ Sept. 4, 1935.) 
Cbudburst on west side of fount ebo. Highway covered ",ith mud and debris. 
Streets flooded. (DN Sept. 25, 1935.) 
Cloudbursts in various parts of southern Utah. treets in Cedar Oity flooded about 1 
foot deep. Cellars filled. Traffic on all highways within 50 miles at standstill. 
Cloudburst in Frisco Canyon above Milford. Heavy treams of water washed over the 
entire south end of the city. (DN July 9, 1936.) 
Cloudburst to north washed out several acres of farming land along creek. (ER July 
16, 19~6.) 
Mudftow covers 2O::l·foot stretch of canyon highway with debris 2 to 10 feet deep. Several 
basements flooded in town. (PH July 12, 1936,) 
For third successiv day city was center of heavy rains. City was covered with red mud 
from flood waters. 
Washout blocked U. S. Highway 9 for two hours. 
Debris ill road caused delay in travel. 
Mud deposit on highway. (DN July 11, 1936.) 
Abstraot aooounts Of outstanding cloudburst floods in Utah--Continued 
Date Locality tream course 
Remarks 
July 21,3:15 p .m __ ______ ____ Provo __ __ ____ _____ __ ________ Rock Oanyon ________ __ ____ _ Heavy rain south of Provo deposited tons of debris on tate highway in three places. 
Steel-plant prop rty damaged. (PH July 22, 1936.) .. ., 
July 23 _____ -- -- ----------- - lfo~1~me_~~~~~_~=::=====:== g~:rky ~l~~~=~_t!~~~~~~~: 
Julul
Y 2429- -_----------------- - Oentral Utah __ ----------- -- --- - -- ------- - -- --------------
Floods in two canyons completely wash d out road and lUjur d pIpe hne. 
Flood washed out bridge and damaged roads. 
The 19th storm iu that part of State since .July 1. . 
Flood swept out pipe line of new power plaut although buned feet. IIeavy boulder 
aud logs debouched from canyon. 
 Y , p.m __ __ ___________ _ 
Ephrn.iill ________ - -- - --- --- -- -- - --- ----- -- -- - -- ---- ---- -- --
F illmore _______________ -- - -- - -- -- --- - -- -- -- - -- -- ---- -- - --- torm started about 11:30 a.m. yesterday. Firllt flood reached peak about 1:30 p.m. ccond flood came about 6 p.m. Ba ement in city north of creek flooded. Hay and 
grain cut in fields badly damaged. . 
Bridges wa hed out. More than :3 feet of water washed along Mum Street. Basements MantL___ ___ ___ _______ _____ Manti Oreek __ --- - ----- -----
Fillmore ________ -- - --- --- --- -- ---- - -- ---- -- - -- -- -- -- - -----
filled. 0 k Homes endangered by flood 'om North Fork of Ohalk ree. 
Erosion-control dam and flood barrier of Oivilian Oonservation OOI'PS swept away, Provo __ ____ _____ - -- -- - -- -- -- -- -- --- -- - --- -- - - --- - -- -- -- - -- covering valuable farm with silt and mud. 
Farmington ____ ____ --- --- --- -- -- -- -- ------ --- ---- -- - --- --- Oloudburst brought debris down canyons. Debris carried over spillway of flood-control works. . 
'Villard .. _____ ___ __ -- ... ____ - -- --- -- -- - - - - - --- - - -- - -- - - - - - - --
Ferron ______ ___ --- --- ---- --- - ----- --- - ---- ---- - - -- -- --- --- Woman drowned in .flood which swept down dry wash followlUg cloudburst. udden cloudburst raused several floods in can~on. Field~ and crops bad.ly damaged, 
and canal filled with silt. Tons of mud and SIlt washed mto streets. July 30_ ___ _ _____ ____ __ _ ____ Richfie1d _____ __ --- ----- --- -- - ----- - ------- -- -- - -- -- - -- -- --
~eti~~~=~~ = =~:= === = = ===: == = -iV.Iantl C reek: = :=::::: : = = = = = = Heavy damage to property. One woman drowned. Basements filled \'lith sand and debris ~y sudden flood. . Orops wa hed away. Lands covere.d .w!th mud a,?d ~ ~rr : . . _ 
City water mains wash d out. Dlvldlllg ~a~s 1!11rngatlOll dltches destroyed. llay 
tacks and crops damaged. Roads ncar SCIPiO, SIgurd, and Glenwood closed by storm. 
Adamsville _____ ·___ -- --- -- -- - -- - --- -- -- -- - --- --- --- -- - -----
fount Pleasant. __ ._ -- - --- -- -- -- - ---- --- -- ----- -- - --- -- ---
July 31,2:30 a.m ___ _________ Willard __ ___ ____ ___ ________ Willard Oanyon ____________ _ Ol~~db~~f ;~nt~~~·jellt down Willard Oanyon. Farms aud highways stricken. Main 
road was buried under mud for nearly two blocks. everal ~omes were damaged. 
July 31, p.m ________________ Minersville_ ---------------- ------- -----------------------
Aug. 1, p.m ________________ Spanish Fork _______________ Spanish Fork Oanyon ______ _ 
ug. 2________ _ _____ ____ ___ _ Eureka _____ ----- --- - -- ------ --- - ----- ----- --- - - -- -- --- ----
Aug. 3______ ____ __ __ _ _ ______ Ibapah and Tooele County - - --------- - -- ---- --- --- -.- --- - -
Aug . 14, 4 p .m _____________ _ Ooalville ___ ____ ____ _________ Echo Oanyon __ __ ___ ___ ____ _ 
Aug. HL _____ __ __ ____ ____ ___ Salt Lake Oity __ __ ________ __ Big Oottonwood Oanyon----
Aug. 16, p.m ___ __________ __ Beaver __ __ ___ __ _ -- - .. ------ -- - -- - -- - -- -- - - ------ -- - -- - -
Adamsvlllc ______ ___ _ ___ _ _ Dry Gulcb __ -- ------- - --- - --
Ko.nosb _______________ - - ------------ - -------------
Aug. 3 0 _______ ____ __ ____ __ __ S to ktOD __________________ _ _ - _________ _ _ - -- _____________ -_ 
Aug. 31 , 3 p .D:l __ ______ ____ __ Oak City __ ___________ ______ ____ ____________ ______ ____ ___ _ 
M in ('rsville ________ : ____ ____________ ______ __________ _____ _ 
Ephraim ________________ ________________________________ _ _ 
S4:'pt. 2 _____________________ Moab _______________________________________________ ____ _ _ 
1087 lune 29 _____________________ Spanish Fork Ilnd Echo Spanish Fork and Echo 
Canyons. Canyons. luly 9, p.m________ ________ _ Erueks ________________________________________ ___________ _ 
July __ _ _________ ___________ Upton _____________ . _ _ ____ __ J osh Hollow _______ ______ ___ _ 
July 11_ __ ____ ____ ___ ____ _ _ _ State of Utah _____ ______________________ ____ ________ ____ _ _ 
July 29, p.m__ ____ __ ______ __ Price ______________________________ ____________ ____ ____ ___ _ 
Myton____ ___________ _ _ _____ Antelope Canyon ____ ___ ___ _ 
Ecbo_________ _ __ ____ ___ _ ____ Echo Canyon ___ ___________ _ 
Sept. 4 ________________ -_ ___ Beaver ______________ _____________________ . ____ ________ ___ _ 
Oct. 17 ___________ ______ ____ Brigham __ ___ -______________ Brigham Oanyon _____ _____ _ 
1998 June 30, p.m____________ ____ Bountifu1 ___ ______ ______ ______ __________ _____ __________ __ _ 
July 4 ____ ____________ ______ Salt Lake City ____ ____ ____ ________________ __________ _____ _ 
July 13,9 p .m ______________ Provo _________ ________ ______ Provo River. _____________ _ _ 
Aug. 26, 6 p.m ____ __ __ ______ Thistle ____ ______ ____ ______ __ Spanish F ork Oanyon ___ ___ _ 
Aug. 30______ _______ _____ ___ Oedar City _ -- -- _________ ___ _________________________ __ __ _ 
Fm ita and Hank v ille ______ Fremont R iveL ________ ____ _ 
.. !~~:~: :~~6 ~:~ ========:=: ~~~ic~~~_-____ :====:=========- J~~ih~i~~eCkaiiyon -and -
Eureka Oanyon. 
ept.I, 5 p .m ______________ Pleasan t GrovE' .• _____ _____ _ Battle Oreek __ ________ _____ _ 
utos were tipped over and Bamberger R.R. was was~ d out III two places .. Seven 
homes were partially buried. Basements were filled WIth mud. Damage estlillated 
at $100,000. Flood filled and overflowed flood-control works. 
ew flood. pourpd over same areas as previous day. Basements filled and everal homes 
endangered . (D . July 31 and Aug. 1, 1936.) 
Mud- and rock-slides caused considerable damage to roads. (PH Aug. 2, 1936.) 
Storm, vielding (l.g inch in less than half an hour, badly damaged streets. d 
'Vorst. flood in history oC Deep Oreek Valley. Sevente n ranches were floode , seven 
huildings destroyed. Flood spread half a mile and was 6 ~eet deep. (Dl Aug. , 193~) 
Cloudburst par..llYzpd traO'lc in canyon for 10 hours. Bndges wa hed out and truc s 
covered with <lebris. 
{t°~~~tdft~~g~1 sa~~~h~~{j7;oa1~e\~~~~d(AUg. 16). Within an hour, 1.56 inches of rain. 
n~~·~Ii;;gc~:ti~11r~l.Dr~a.6\;>I;J~.6 i~~;;~t~;~I:houlders and nlUd strew!'l over highway. 
Flood Jut!' on A ll!!tlst 15 washed out bridg' and about 75 Ce~t of bJghway. (DN Aug. 
17,1931i.) 
Clolld~burs t anD v,> Stockt.on . ' l.'vr<?nty feeL of . ]" . n_]~ . v.as h .. d out. (l>N Aul'< _ :il 
IJg~~y8~fo~Jb~~~~·~nd bat.t.ering haHstoncs struck fruit and f= ·rops. Road blocked 
",.ntb debris. 
Cloudburst of unusual violence. Stre ts covered witb 2 to 5 feet of water. Oity water 
system and canal, badly damag d. '1'wo tbousand ncr s around the t()wn under 2 feet 
of water. Number of Iiv tock killed. (D Sept. 1,1936.) 
One of heaviest storms in history of town . Three severe storms in two days. CD S pt. 
2, 1936.) 
Floods came down all ,mail canyons. Ba ements filled; "entire town covered witb mud 
and debriS." (TI Sept. 3, H.l36.) 
Cloudbursts blocked roads in two canyons. Five-mile stretch cover d in Echo Canyon. (PH June 30, 1937.) 
Cloudhurst damage streets and dirt sidewalkI', and destroy 'Yorks Progress·Adminl -
tration construction work. (ER July 14, 1937.) . 
Flood injlln'd hay crop at mouth of callyon. (PH July 19, 1937.) 
Many highwa'Ys blocked. (DN July 12, 1937.) 
"On(' of worst floods in Carbon County history." Huge boulders 100 cned, rolled 
through hou,e, kj])ing 6-sear old girl. Three oth('rs injured. 
Cloudburst. 
Cloudbul'l'It brought tom; of mud and debris onto high\vay. (Dl July 30, 1937.) 
Clcudbul'st accompanied b~' spectacular thunder and lightning display lasted 2 boW's. 
"M ost seYere rainstorm that has struck this section for a long time." (DN Sept. 
4, 1937.) 
Cloudburst cau" d land 'lide in canyon, blocking highway. One inch of rain fell in 30 
minutes. (DN Oct. 18, 1937.) 
Cloudburst hit Davis County "in its annual devastating fa hion." Two feet of water 
wished across the highway at Perry Station. (D June 30,193 .) 
Brirf storm brought tonents of water onto highway at North alt Lake. Davis County 
Oommi,sioner reported "no damage." Forest flood-control works credited. (DN 
July 6, 19~8. ) 
Mudslide from Snowslidc Canyon covered highway, dammed river and covered 
D . & R. O . W. R.R. track. Water wa backed up for a mile and a half, and resorts 
and summer homes wcre inundated. lide was 400 fe t " 'ide and up to 20 feet deep. 
Two other muds1id(' occurred in the lower portion of the canyon. One, at Lo t 
Canyon, a1. 0 dammed the riYer and covered up the highway for 300 feet. The lower 
. lide coverrd 2[0 feet of highway. Both of these slides remowd portions of the wooden 
11m!!e of the O1mst€d plant of the Utah Power & Light 00. Drag lines were able to 
br ak through the uppt'r barrier nine days later, releasing the impounded water. (DN 
July 14, ]5, 16, 1 , ]9, and 21,193 .) 
Westbound tracks of D. & R. G. W. R.R. were covered with tons of mud and rock when 
a flood poured out of Ohicken Hollow. A second flood covered the Marysvale branch 
line, 4 miles south of Thistl('. (DN Aug. 27,193 .) 
Spectacular electrical storm flooded strE'ets and basE'mE'nts of Iron and Wayne Countie . 
U. S. Highway 91, between Kanarraville and Parowan, wa ' flooded with mud and 
water. 
BridgE' near Fruita ripped out. ixtyacre. of orchard land destroyed. (D ~ Aug. 31,193 .) 
Flood tore out 35 feE't of pipe. Power plant out of s nice two days. (UPL) 
Storm of 3 hours' duration. Hail at outset damaged roofs. treets and canyon roads 
washed out in many places. (ER ... ept. 1, 193 .) 
Flood dl! magE'd powrr-plant intake. Out of service ]6 hour. (UPL) 
Abstract accounts of outstanding cloudblO'st floods in Utah- ontinued 
Dute Locality tream cours 
, ., 1- -------- ----
cpt. 1-2_ _ ___________ ______ "'ortb Tintic (Bullion min(') __ ____ ____ ____________ ______ __ _ 
",l'pt . 2 ___ __ ___ ________ ___ __ ' -crnaL _______ _____________ _ __________ _____ ____ __________ _ 
('IH. fI ______________ __ _____ Price alll}l :1: t (, l"11 -talL ___ __ ________________ _________ ____ _ 
cpt. 9_ _ ___ __ ___ __ ____ ___ __ Ttuhll __ ____ ____________ __ ____ ___ ____ ____________ ________ _ 
Bridgl'lulld __________ ________ _________ ______ ______ ____ ____ _ 
Indian Canyon _____ ____ ____ _ 
Price ________ ___________ ______ ______ ____ ____ ______________ _ 
R 'murk. 
Flow of dl'bris spread ov r milling prOI){'rty, damaging machin ry and buildings. (ER 
8cpt. ,19a.) 
TOllS of or bri. \\ asbl'd 01110 main highway t hroughou 1 inta Basin. Port ions of sl'condary 
roads" nsllPd out. (D ' : l>t. 3, 193 .) 
loudburst. struck l'a.ll' l1\ l.. tah. Tramc t('mporarily block<'Cl. (I T o.:ept. G, ]9:1 .) 
Highway clo,rd. 8('W11 and a half hour of min. 
Read damnped. 
Hi!!bway 1'0'"( red with d('bris. 
Higbway 50 was ilood('d with dl'hris. (DN pt. 9, 193 .) 
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TIO OF CtO[JD8( ;R 'T FLOOD. TO. ETTLEME TAD U. E RELA 
OF TIlE LAl'iD 
The population of Utah i a !ittl: mol' than half a .million, 
ttered through 29 different countles but concentrated In mall ~':a where water supplie are available. If the population were ~i tributed evenly over the State, the average would be little more 
than 6 to the square mile. The den ity vade in the different 
countie from a minimum of 0.5 to the quare mile in Daggett, 
Grand, Kane, and San Juan Countie to a maximum of 257 to 
the square mile in Salt Lake County. In no county other than the 
la t-named does it exceed 100 to the square mile. In the decade 
ending with 1930 the population increased in 17 counties, and in 
the remaining 12 counties it decrea ed. The net increase for the 
tate wa 58,451. The proportionate population of the State in 
each county and the localities that have been vi ited by de ... tructive 
c10udbur t floods are hown in plate 23. 
More than 230 place at orne time or other have experienced 
a cIoudbur t flood, and many places have undergone several uch 
flood. Mo t of the pre ent towns in Utah were e tabli hed by 
1 80 and at that time the total population wa about 144,000. 
There were 9,452 farms, with an aggregate area of 655,524 acre 
and an average area of 70 acres each. 
The following table how the population and its relation to 
farm land in Utah for each decade ince 1850, two years after 
permanent ettlement began. The data, except for those on 
c10udbur t floods, are taken from report of the United States 
Bureau of the Census. 
Relation between population, farm lands, and cloudburst floods 
in Utah, 1850-1930 
-------.------,------------------~-------
Year Population 
---------1--------I\J). 
}5<~:::::: ::: ::::::::: 
l~SD~::: :::::::::::::: 100 •• __ 
l~XJ -••• ----------1910···· -- --- ---------
I(jaJ ••••• ---. ------- -. 
1930:::::::::::::::: :: 
11,3 0 
40,273 
6, i 6 
143,963 
21O,i79 
276,7i9 
373,351 
449,396 
507, 47 
Farm land Oloudburst flood 
---~-----r--~-----I-----~---
No. of 
farms 
Area in 
farms 
(acres) 
Average 
area per 
farm 
(acres) 
Area per 
capita of 
popul: tion 
(acres) 
.To. of 
places 
~ ~ o. of 
report· 
- -·1------1-----1 -____ 1 _____ 1 __ _ 
926 
3.635 
4, no 
9,452 
51 
25 
30 
70 
4.1 
2.2 
1.7 
4.6 
6.3 
o 0 
4 5 
3 6 
1 30 
43 67 
43 67 
64 110 
14. 
9.1 
11. 2 
11.1 
51 2 
---- 5 117 
Attentio ~. -d-. -t-...!..-----'----L---L--L~l_.: 
10,517 
19,3 7 
21,676 
2,'>,662 
27,159 
46, 49 
9,911 
14 ,361 
655,524 
1,323,705 
4,116,951 
3,397,699 
5,050,410 
5,613,101 
126 
210 
155 
195 
206 
'dl ' n IS lreC ed to the fact that after 1880 the f . 
I Y mcrea ed in area t t. arm Iap-
Population growth or' a ~ ra e ~uch 1!l ~xce of the rate of 
Obviou ly th b the I.ate of Increa e In number of farm. 
e new oundane" embraced more and more land of 
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uncertain agricultural value - lands that were not suitable in 
themselves for individual farms and for this reason were added 
to existing farms. The result is that during the period 1880 to 
1930, although there was a population increase of 350 percent, the 
number of farms increased only 290 percent, but the area included 
in farms increased 860 percent. Naturally this enormou increase 
in farm area, through a selective process of taking the most de. 
sirable areas first, has included practically all lands adjacent to 
watercourses and consequently those subject to cloudburst floods. 
This fact is significant in any study of flood frequency, because 
prior to 1880 such floods were reported from only 24 different 
localities in the State, whereas after that time they have been 
reported from more than 200 different places. 
In relation to land use it i interesting to note that although 
there have been numerous cloudburst floods over a period of year 
and they have been sca ered freely over the State, the areas they 
have affected are small and in total constitute only an insignificant 
part, much less than 1 per cent, of the total area in farms. Devas-
tation from these floods is naturally of great concern to that mall 
group of citizens whose homes and highly developed orchards, 
garden farms, and city lots have suffered obliteration. Instance 
of such devastation, however, are few, and their recurrence ,dll 
not be likely until such time as the now abandoned areas are again 
occupied by venturesome settler who, on the premise that two or 
more decades may have passed with no floods, are willing to tak 
the chance of not being molested in the future. Experience ha 
demonstrated, however, that plains built by past floods should not 
be chosen for homesites, because in many localities "cloudbur ts" 
have brought destruction to the works of man that have en· 
croached on these flood plains. 
Other uses of the land that are of great public importance a1' 
those that involve locations for pipe lines and canals for wate 
supplies, power developments, and irrigation enterprises and fa 
railroads and highways for transportation. In most places whe1' 
land is put to these uses it is not practicable to abandon floode 
areas. For this rea on, recurring floods repeat the damage t 
rebuilt structures. . t'c 
The land use in which. flood damage attracts least publIc no II 
is the cultivated field where the damage is confined usually to tl 
, . . ' II heaV\ destruction of the field crops. Such damage IS occaslOna Y. . 
. f t' I publIc can to individual property owners but IS not 0 rna ena . t 
f . ductIon ex en cern unless it should remove permanently rom PIO 
sive areas of needed agricultural land. .t ble fo 
It is unfortunate that the localities in Utah most SUI: floods 
settlement are generally on creeks subject to cloudburs 
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b t ·thout the creeks settlements as well as agriculture and other 
i:du;:ries would be impossible. The small st~eams ~i~h fl~shy a.nd 
ften intermittent regimen and the erratIc preCIpItatIon WIth ~iolent thunderstorms and cloudbursts are characteristics of arid 
and semiarid regions such as that embracing Utah. As a result of 
aridity, natural vegetation is sparse; and because of the smallness 
of most of the streams, settlement is necessarily concentrated in 
small areas adjacent to them. 
ECONOMIC IMPORTANCE OF AREAS AFFECTED BY 
CLOUDBURST FLOODS 
The economic value of any area, small or large, is relative, and 
it fluctuates as the variable factors change. Such factors as cli-
mate and the marketability of the products of the area are of 
fundamental importance. Utah has a climate suitable for diver-
sified agriculture and is delightful to live in. Agriculture is prac-
ticed on more than 5,000,000 acres, or approximately 10 percent 
of the land area of the State, which is divided into about 31,000 
farms (1935) having an average value of little more than $25 an 
acre and a total population of about 140,000 (1935), or a little 
more than a quarter of the total population of the State. When it 
is real!zed t~at more than two-thirds of the area occupied by 
farms IS classIfied as "pasture" and that in 1934 only slightly more 
than 800,000 acres was crop-harvested, it is not difficult to see 
why the farm population is sparse-only one person to each 40 
acres o~ more of farm land. Utah ranks forty-second among the 
,tates In the net value of all agricultural crops and livestock-a 
h:tle mor~ t.han .$46,000,000 (1937); in value of manufactured 
ploducts It IS thIrty-ninth, with about $114 000 000 (1935)' . 
valu f· 1 ",In 
, e. 0 mlner~ products it is seventeenth among the 20 leading 
mmelal-produclng States, with nearly $42 000 000 (1935) tiv~:~~e fac~s ~erve to allocate the State with ;eference to its rela-
involv :~mlC Importa~ce, without regard t o the SOciologic factors 
A e I In the establIshment of homes and stable communities in~i:~::~~ ~f the several hundr ed reports of cloudburst flood~ 
Wa s • a ~o~e t~an 50 percent of the floods damaged high-cen~ 'o~r~~ges, dIrrIgatlOn structures, and railroads ; about 20 per-
em am aged fields and c . . d b flooded city streets d b r ops, an a out 18 percent 
Inafew places sma~n asements?f homes with mud and debris. 
fortable h 1 areas of relatIvely high-priced land and com-
A .omes were rendered useless. 
CCOrding to valuations set b th S 
the year 1938 55 th Y e tate Tax Commission for 
:---' e assessed value of all farm lands was 'a little 
Fourth B' . Lerula lenma) Report of the St t T 
ture of t he State of Utah, for :h: P:~o~~~iSl iOln9SoSfJUtah to the Governor and the 
Y, - une 30, 1938. 
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more than $64,000,000. Town and city lots were assessed at a . 
proximately $53,000,000. Improvements on agricultural lan~ 
were valued at about $26,000,000 and improvements on town an~ 
city lots at a little more than $99,000,000. The total assessed value 
of all property in the State was approximately $570,000,000. 
Places in the State that have attracted most public attention 
because of floods and that have experienced 10 or more cloudburst 
floods since their settlement are listed in the following table: 
Places in Utah where 10 OIl" more cloudburst floods have been recorded 
since settlement 
Place County N urn ber of floods recorded 
alt Lake City __ ___ _ _ _ ___ __ _ _ __ _ _ _ _ ___ _ _ _ _ Salt Lake - -- - - --- - -- -- _ -- -_ -_ _ __ _ _ __ _ __ _ _ _ 44 
Farmington___ _ _ _ _ __ ___ __ __ _ _ __ __ _ __ __ _ _ _ _ Davis_ - - -- - -- - -- -- -- - -__ -- _ _ ___ _ __ _ _ _ __ _ _ _ 14 
MantL____ _ ___ _ _ _ _ ____ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _ _ Sanpete_ -- -- ___ - _ _ _ _ ___ ___ _ _ _ __ _ __ _ _ _ __ __ _ 14 
Ogden_ _ _______ ___ _____________ _____ __ ___ Weber - - --- --- --_ --- __ -- ___ -__ __ ____ _____ _ 17 
Cedar City _ - -____________________________ Iron_______________________________________ 13 
Fillmore_ _ _ ____ __ _ _ _ _ _ __ ______ _ _ _ _ _ _ _ _ _ _ __ Millard - -- _ -_ _ _ _ _ _ _ _ _ __ _____ _ __ _ ___ _ _ __ __ _ 11 
Provo__ __ _ ______ _ _ _ _ _ _ _ _ __ ____ _ _ _ _ _ _ _ _ _ _ __ Utah__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ __ __ _ _ _ _ _ _ __ ______ 15 
E phraim ________ ../. _ _ _ ____ _ _ _ __ __ __ __ ___ ___ Sanpete_ __ ___ _ _ _ _ __ _ ___ _ ____ _ _ _ __ _ ____ _ ___ 10 
Beaver __ __ _ _ _ _ _ _ _ _ _ _ ____ _ _ _ _ _ _ _ _ __ _ __ _ __ _ _ Beaver __ _ __ _ __ ___ _ __ _ _ ____ __ _ _ _ _ _ _ _ _ __ __ __ 11 
St. George ________________________________ Washington_______________________________ 17 
Richfield____ _ __ _ ______ __ _ _ __ _ _ _ _ _ _ _ ____ _ __ Sevier ___ __ ___ _ _ __ ___ _ _ __ _ _ _ _ _ _ __ ___ ______ _ 11 
Eureka_ _ _________ ______ __ _____ ___ _ _____ _ _ Juab _ ___ ____ __ ___ ___ ___ ______ ___ _________ _ 26 
Kanab_ ___ ________ ___ ___ __ _____ _ __ ___ __ _ _ _ Kane_ _ ____ ___ _____ _____________ _________ _ 10 
Tintic___ _ _ __ __ ___ _ _ _ _ ___ _ _ __ __ ____ _ _ _ _ _ _ _ _ Juab _ ___ _ __ _ _ _ _ _ ___ _ _ _ _____ _ _ _ __ __ __ _ _ _ __ _ 13 
Price ______________________________________ Carbon_ _ ___ ______________________________ 25 
Moab_ _ _ _ _ _ _ __ __ ___ __ _ __ _ _ _ ___ _ ____ __ __ _ _ _ Grand_ _ ___ _ __ _ _ _ _ _ _ ________ ___ _ _ _ _ _ ___ ___ 14 
Orangeville_ _ __ _ _ _ _ _ __ __ _____ __ __ _ _ __ _ __ _ _ Emery _ _ _ _ ___ _ _____ _ __ _ _____ __ __ _ _ _ _______ 11 
Thistle_________ ___ ______ _________ _ _ _ __ _ ___ Utah _______ ._ __ _ __ ______ ___ _ ___ _ ____ ___ ___ 12 
rotal. _____________________________________________________________________ .____ 288 
The reports from these 18 places account for nearly 42 percent 
of all the cloudburst floods recorded in the State. A classification 
of the damage done by the floods and the number of times damage 
has been reported are shown in the following table: 
Reports of property damage from cloudbwrst floods 8ince date8 of settlement 
Type of property and number of reports 
Place 
Salt Lake City ___________________ _ 
Farmington ______________________ _ 
1fantL ___________________________ _ 
Ogden ___________________________ _ 
Cedar City ______________________ _ 
Fillmore _________________________ _ 
Provo ____________________________ _ 
Ephraim _________________________ _ 
Beaver ___________________________ _ 
St. George _______________________ _ 
Richfield _________________________ _ 
Farms and Roads and Dams and Railroad 
property fields bridges canals 
11 
6 
4 
1 
3 
11 4 6 
3 6 _______________________ _ 
713 9 4 ___________ _ 
5 3 ___________ _ 
315 4 ____________ ____________ 1 
5 1 _______________________ _ 
9 3 9 ___________ _ 
8 2 6 ___________ _ 
Eureka____________________________ ____________ 6 ___________ _ 6 
Kanab_ ---------.-.--------------- 5 ------------ 42 ----------3--Tintic___ _ _ _ ___ _ ____ _ __ _ __ _____ _ _ _ _ ___ ____ ___ _ _ 6 
Price______________________________ 5 1 4 9 
11oab_____________________________ 3 7 2 ___________ _ 
Orangeville_ ______________________ 5 6 1 ___________ _ 
Cities 
(streets 
etc.) 
12 
1 
9 
10 
5 
3 
3 
Homes Mining property Livestock 
Water-
supply 
systems (culinary) 
Hydro-
electric 
power 
plants 
: ============ ~ -----_____ ~_ ----------3-7 ____________ 1 ____________ 1 
------ ______ --__________ 1 4 6 ____________ 1 _______________________ _ 
5 ____________ 2 _______________________ _ 
2 ____________ ____________ ____________ 3 
3 ____________ ____________ ____________ 2 
Remarks 
1 ______________________________________________ _ _ 1 
2 
4 
19 
2 
2 
6 
2 
2 
2 ___________ _ 1 _______________________ _ 
1 2 
13 •• __________ 1 2 ____________ 7 persons killed. 
2 ____________ 1 _______________________ _ 
4 3 ____________ ____________ 1 1 person killed. 
10 2 1 5 2 Do. 1 ____________ ____________ ____________ 1 Do. 
2 ____________ 1 ____________ 1 Do. 
l'histlc ______________________ ·______ 1 3 ____________ 12 _______________________________________________________________________ _ 
Totals ______________________ _ 78 102 41 4 91 79 5 13 12 19 
GEOLOGICAL SURVEY 
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Thi clas ification cover 288 flood report . Of the e 25 g' 
• ' lYe 
cash esthnate of. damage, w~'llch total ne~rlY half a million dol. 
lars, mostly for hIghway , brIdge , and raIlroad line in the Pri 
River Basin in Carbon County. Records of expenditures by t~e 
Denver & Rio Grande We tern Railroad Co. for damage due / 
cloudburst floods in the Price and Provo River Ba ins since 190~ 
show a total of a little more than $200,000. Expenditures by the 
Utah State Road Commi sion for clearing State highways and 
repairing damage done by uch flood amounted to more than 
$191,000 for the period 1923 to 1932. The actual value of physical 
property that has been rendered useless by cloudburst flood in 
the State would be exceedingly difficult to determine. However, it 
is apparent from available data that, beyond an in ignificant 
amount of improved farm land, a few mall homes, and some 
small power plants, there would be little of material value involved. 
These facts do not uI'Port the cursory estimate of c10udbur t 
flood damage that mount as high as $13,000,000 throughout the 
State, or approximately 2.3 percent of the total property valua· 
tion. In Davis County, where such floods have attracted consid· 
erable public attention, these apparently hasty estimates of dam-
age total $3,000,000. This is not readily reconciled with the facts 
that the total value of irrigated farms and buildings in the county 
i approximately $14,000,000 and that the area flooded approxi-
mate only 1 percent of the land occupied by irrigated farms. 
Furthermore, the records of the State Tax Commission fail tJ 
show any devaluating effect on property in any county or com-
munity of the State because of damage from cloudburst floods. 
Apparently such damage is absorbed as a charge for occupancy 
of the areas involved. Further indication of the relatively insig-
nificant effect of these floods on the economic tatus of the State 
is the fact that fir e losses, which attract practically no public atten-
tion, have totaled more than $24,000,000 in the period 1904 to 
1938, inclusive, and crop losses from droughts have been placed 
at more than $6,000,000 in a single year. 
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